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PKEFACE 



In view of the importance of determiniDg the influence of Heredity 
as an etiological factor, the Council of the Boyal Society of Medicine 
have thought it right to publish in a separate volume the discussion 
on this subject held at the Society's rooms on November 11, 
November 18, November 26, and December 2, 1908. 

The Discussion was the first held by the Society in accordance 
with its intention to hold froo) time to time, in addition to the 
meetings of its individual Sections, meetings of the Society as a 
whole to discuss questions of general medical interest. 



JOHN NACHBAR, 

Editok. 
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10 Church: Heredity and Disease 

translate it into the language of Virchow, remains true and unchanged 
— oniJiis cellula e celluld. 

The problem of heredity is scarcely, if at all, less obscure than that 
of life. The problem is well stated by Professor Poulton in his ** Essays 
on Evolution " : ** How can a single germ-cell produce by repeated 
division an organism in which the somatic units of the parent are 
reproduced ? " 

The multiplication and reproduction of individuals is carried on by 
two distinct processes, viz., the sexual, as is the case (with a few remark- 
able exceptions) in all the higher organisms, and the asexual, which 
consists of the multiplication of individuals by spontaneous or artificial 
division. Passing by the multiplication of individuals by fission, the 
reproduction which takes place by budding, in some forms of life in 
which sexual reproduction is the rule, and the results of the experiments 
of Boveri and R. Hartwig appear to show that there is no essential 
difference between the phenomena of sexual and asexual reproduction. 
More remarkable still are the experiments of Loeb, who appears to have 
been successful in developing under certain conditions the unfertilized 
eggs of sea-urchins into normal larvae, and those of Delage, who from 
non-nucleated fragments of the ova of certain echinoderms, molluscs, 
and annelids succeeded, by introducing into these fragments appropriate 
spermatozoa, in producing normal larvae. From these experiments it 
appears that the presence of a nuclear body, whether it be that of a 
germ- or a sperm-cell, is sufficient to start, under certain conditions, 
growth and development in the ovum substance. 

Darwin remarks : " The fertilized germ of one of the higher animals, 
subjected as it is to so vast a series of changes from the germinal cell 
to old age, incessantly agitated by what Quatrefages well calls * tourbillon 
vital,' is perhaps the most wonderful object in Nature. It is probable 
that hardly a change of any kind affects either parent without some 
mark being left on the germ." It is the last part of this quotation 
which has been called in question, and on the answer given depends the 
conception formed of the problem of heredity. 

Evolutionists, as far as I can understand them, are at the present 
time divided in two main schools : those who hold the view that acquired 
characters have no influence on the germinal matter, which they consider 
absolutely distinct from the somatic mass surrounding it, and those who 
hold that in some way or other the characters acquired by the somatic 
can influence the germinal matter. 

The passage I have quoted may be taken as representing the view 
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Weismann himself has suggested that oscillation of nutrition in the 
soma-plasm may cause variations in the germ-plasm. If this is granted, 
it appears to me to admit the possibility, if not the probability, * of 
heredity in disease. No disease which arises from or is associated with 
the presence of a foreign body, whether living or dead, within us can be 
considered hereditary, yet I believe it is a general view among breeders 
of stock that a tendency to various kinds of microbic disease exists in 
certain strains of blood which render them an easier prey to the specific 
micro-organisms causing disease than is the case with other strains of the 
same breed ; in other words, they aflford a more favourable home for the 
invading organism than do other families of the same stock. If this view 
be true, I think there must be many here who can give us information as 
to how far special microbic diseases appear to affect certain families among 
ourselves. There are, however, other forms of disease which, according to 
our present knowledge, arise from disordered metabolism within ourselves ; 
and the question to-day is, how far the presence of these disorders can 
be ascribed to heredity, or are they acquired through forces acting on the 
individual affected ? We have here to deal with a subject more difficult 
and complex than the form and structure of living organisms. 

Chemical analysis of our tissues and their secretions yields us little or 
no information, and biochemistry is as yet in its infancy. The differ- 
ence between the various enzymes or ferments present in our bodies 
cannot be shown by analysis of their component atoms, but how great 
are their differences of action ! We do not at present know how far 
differences in their action may modify the rest of the body, but the con- 
nexion which appears to exist between disease of the thyroid gland and 
myxoedema, or between an abnormal condition of the pituitary body and 
acromegaly and giantism, are examples of how greatly the whole body 
may be influenced by abnormality in the functions of glandular organs. 
Dr. Garrod, in his interesting Croonian Lectures this year, delivered 
before the Royal College of Physicians, has drawn attention to the 
complex nature of what he terms " inborn errors of metabolism," and 
shows how increasing knowledge has modified the belief that oxidation 
was the sole agent in the metabolism of the component tissues of oui- 
bodies, and that the chemical changes which occur in them depend to a 
great extent on special enzymes, which act on the various constituents of 
our bodies. He also brings forward some evidence to show that certain 
errors in metabolism, such as cystinuria, alkaptonuria, and albinism, 
appear to run in families, and suggests that further research may 
determme how far their manifestation may be in accordance with 
Mendel's laws. 
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species of gall-producing insects may cause galls with different and 
easily recognized peculiarities on the same leaf. Nevertheless the form 
and structure of the gall appear to depend rather on the constitution of 
the protoplasm affected than on the stimulus afforded by the presence of 
the insect. Is it unreasonable, when we see the wonderful action of these 
minute embryos — probably through some ferment secreted by them — on 
vegetable tissues, to suppose that some similar process may take place 
in cancer ? — some innate error of metabolism, altering or forming some 
enzyme within us and causing a proliferation of cell-growth, its activity 
being called forth by some accidental irritation ? The fact that mice in 
whom an inoculated tumour has been absorbed acquire immunity from 
further inoculation with tumour tissue appears to support this view, as 
does also the fact that the injection of normal mouse blood or of mouse 
embrvo skin-emulsion also confers on mice a certain measure of 
immunity from cancer inoculation. 

There is no class of disease in which the conviction that they are 
hereditary is more firmly fixed both among the lay public and the pro- 
fession than many forms of diseases of the nervous system. To say that 
epilepsy, insanity, hysteria, and other neuroses are not inherited, but 
depend on the inheritance of a constitutional peculiarity, originating as 
a germinal variation which may manifest itself in different ways, appears 
to me to be a distinction without a difference. Further research and 
carefully recorded family histories are wanted before we can tell how far 
these various neuroses maybe interchangeable or what maybe the condition 
which determines the presence of any particular group of nervous sym- 
ptoms. The epileptiform attacks in guinea-pigs whose nervous system 
has been tramnatically injured have undoubtedly been transmitted to 
their descendants, and Professor Weismann, whilst admitting this, 
suggests various explanations which time will not permit me to enter 
on. There must, I think, be some present who can tell us if epilepsy 
or any other neurosis has been recorded as occurring with undue fre- 
quency in the offspring of those who have suffered from epilepsy induced 
by lead or other forms of poisoning. 

Dr. Ormerod, in his recent Harveian Oration, has most ably pointed 
out how vast a field is open for the study of inherited peculiarities in 
diseases of the nervous system, therefore I will not take up your time by 
attempting to go over ground which he has so fully covered. 

I am afraid that I have inadequately and very imperfectly placed 
before you the subject-matter for our discussion, and I now leave it 
to those who are better qualified than myself to carry it on. It is 
only by the accumulation of data, thoroughly sifted and openly discussed, 
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absent from the first. This disease is due solely to heredity, but the 
heredity is maternal only ; the affection never comes from the father. 
The tendency to it is thus germinal — a potential defect in part of the 
ovum, that part which will become the muscles of the male ; but it is not 
usually in all the ova — some sons escape. The female children seldom 
suffer in this typical form, but they inherit the tendency, or some of them 
do, and their sons are prone to suffer. In the ova from which the 
daughters develop, the potentiality of the disease is not in the elements 
that develop into the muscles, but only in that portion of the protoplasm 
which will become their germinal tissue and form the muscles of male 
offspring. The same facts are true of other early atrophies, in hereditary 
optic nerve atrophy, &c. ; sometimes they are limited to males, and are 
only transmitted by females. If the tendency is thus fixed in the germ- 
tissue, and differently fixed according to the resulting sex, does not the 
fact make it probable that the sex is also predetermined ? Many have 
held this view, and it is not easy to see how otherwise the facts of these 
diseases can be explained. 

The disposition of the disease seems seldom to be present in every 
ovum. Sometimes it apparently is in every male ovum. Every son has 
died, as in the well-known family described in the fifties by Dr. Meryon, 
but in that two daughters have failed to transmit the disease ; another 
daughter has had two sons and three daughters — both the sons have died 
from it, all the daughters are free. In an instance which came under 
my notice long ago four sons died, but the fifth escaped, and his sons, 
of course, are free, but the only daughter, herself free, has her only two 
sons both affected. 

We have many similar instances of the disease in two generations. 
We have known it just long enough — sixty years — to find it in a second 
generation, but it is curious how seldom we are able to trace the typical 
disease in preceding generations, although w^e are not often able to 
exclude it, from our lack of knowledge. I have met with it in the two 
sons of a lady (the third and sixth of seven sons), whose lineage and 
that of the mother of Meryon^s cases can be obtained from the Peerage. 
This lineage presents a remarkable fact. Both were descended from a 
certain duchess who was married in 1774, and in the case of each the 
descent is solely in the female line. The mother of Meryon's cases I 
will call Lady A., and the other Lady B. Lady A. was the grand- 
daughter of the said duchess. Lady B. is the great-great-granddaughter. 
There were sons in both lines, but from their ages at death in Lady B.'s 
family there can have been no case of the disease. In Lady A.'s 
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A second class may include the hereditary maladies which begin later 
in life, after the period of growth is over. They present persistent 
disturbance of function, and are commonly hereditary, but from either 
side. In the so-called heredo-ataxy of Marie the symptoms begin about 
the age of 30, and are usually fatal in about tw^enty years. It has been 
foimd to depend on atrophy of the cerebellum, associated with that of 
certain tracts of the spinal cord, at least in one case in which three 
generations were affected. ^Huntingdon's chorea begins usually in the 
senile period of life, but its heredity is well marked, and so is that 
of the peculiar rigidity called Thomsen's disease, a life-long peculiarity 

t. \v^ of action of the motor nerve structm^es, also called myotonia congenita. 

\'^ J^^^l must pass some interesting diseases — paralysis agitans, tremors, 
^C Grraves's disease, &c. — in which heredity can be traced seldom, but 
sometimes remarkably. I think it is probable that we shall hereafter 
find that special forms of heredity are associated with other characters 
in a manner that will make it an aid in distinguishing maladies that are 
now classed together ; but for this we must wait. 

A third class of diseases in which heredity is operative consists of the 
so-called functional affections. Some of them vary extremely in degree, 
and baffle attempts to group them so as to discover their relation to 
heredity. Such are hysteria and the defective nerve strength, which 
may manifest itself in varied w^ays, and which we are all drawn, some- 
times against our better judgment, to designate ** neurasthenia." Other 
functional disorders, such as chorea and neuralgia, have relations too 
complex for the clear discernment of heredity, and migraine, defined 
as it is, is connected with quite different constitutional states than 
disease of the nervous system. Two forms of functional disease have 
been much studied in relation to heredity : epilepsy and insanity ; I 
propose to confine myself to epilepsy, leaving the relations of insanity 
to those w^ho take part in the subsequent discussion. 

Some cases of epilepsy are outside our subject. Those that result 
solely from organic lesions of the brain, from disease, or trauma, or 
difficult birth, are not concerned with heredity. I confess I have always 
acted on the belief that the tendency to convulsion in such acquired 
cases, without other evidence of disposition, may be regarded as not 
transmissible. I have never hesitated, on this ground, to permit the 
marriage of a sufferer, and I have not had any evidence to show that 
I was wrong in doing so, however early in life the damage arose. I 
do not question the guinea-pigs of Brown-S6quard ; I do question 
an inference from guinea-pigs to men. But such cases of '* organic 
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The influence of heredity is sometimes strikingly emphasized by the 
nmnber of suflierers in a familv. In one instance six brothers suffered, 
their mother, two of her sisters, and both her parents. In another, five 
sisters, five of their children, the mother, her brother's son, and her 
own mother. 

Such facts might be multiplied almost indefinitely regarding many 
diseases. But your time may be better employed. We are told we are 
working on an entirely wrong method. Diem states that he has found 
neuropathic heredity in nearly 70 per cent, of healthy persons. If he 
has included every conceivable malady that involves the nervous system, 
it is quite credible but of no significance. 

It has been urged that the essential facts for every member of each 
generation must be recorded to make observations of value, and we are 
here to-day to profit by a rare opportunity of learning. We have with 
us those who have devoted keen abilitv and a vast amount of time to the 
study of heredity, and we desire to hear from them the way in which 
useful observations may be made in the complex range of disease, useful 
to us, and, if it may be, also useful to them. 

Professor Bateson, F.R.S. : Mr. President and Gentlemen, — the 
object, I suppose, that was intended in inviting a layman like myself to 
speak to a Ixxly of professional men on the subject of heredity was that 
I should tell you something of the results that are obtained in the study 
of heredity by the application of experimental methods to animals and 
plants amenable to those methods. The work that we are able to do is 
accomplished almost entirely by following the hints that we obtained 
from the work of Mendel, which I suppose, in outline at least, is familiar 
to almost everyone in the room. I think I shall have no difficultv in 
showing you that the conclusions to which Mendel came are applicable, 
in many cases with considerable precision, to the descent of disease or 
congenital deformity in man. I think it would be wise to begin by a 
reference to the simplest possible Mendelian case of inheritance, which 
we represent in the diagram on p. 23. The result of crossing a tall 
plant (Pisiim) with a short plant is shown here. The tall is represented 
by two long lines and the short one by two short lines. We represent 
our plant by two lines because, as every biologist knows, a plant or 
animal in all the ordinary cases with which we are concerned is a double 
structure, having received a series of elements from its father and a 
series of elements also from its mother. The confusion we used to get 
into when we tried to trace out rules of heredity in animals and plants 
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was due largely to the fact that we did not realize sufficiently that the 
plant or animal is a double structure. The germ-cell is a single struc- 
ture, so when we cross our tall plant w4th our short plant we imagine 
the meeting together of a germ-cell which is tall with a germ-cell w^hich 
is short ; and we may represent the result diagrammatically by putting 
them together — a tall line and a short line. It will be known to most of 
you, I think, that the pea-plant so produced, as a matter of experimental 
observation, is not of a height intermediate between the tall and the 
short, but of about the same height as its tall pai'cnt. Now, the 
discovery which Mendel made was, that in all cases to which his rules 
applied, w4ien dissimilars meet in one individual there is, on formation 
of the germ-cells, a separation between the two characters which came 
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in. That may l)e represented diagrammatically in a crude w^ay by 
picturing the germ-cells, male and female, as a mixture of long lines 
and short lines, the long lines representing the germs carrying tallness, 
and the short lines as the germs destitute of that quality. In ordinary 
cases the number of each produced is, on an average, equal. That is 
the phenomenon of i^egregation. 

We have been accustomed to talk of the two characters as ** domin- 
ant" and ** recessive," and the terms are useful and applicable. If we 
consider what is happening to the plant w^hich is made by the union 
of tall and short germs — why it is tall — I think we are driven to suppose, 
by examination of a great variety of cases, that its height is due to the 
introduction into it of some one thing or '* factor " from the tall parent. 
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persons only, though exceptions are not imfrequently recorded which 
call for further consideration. Many of these exceptions were doubt- 
less genuine and as yet inexplicable, pointing, perhaps, to disturbing 
effects of other factors. Others were attributable to want of oppor- 
tunity of observing the parents at the right age. Different diseases 
were sometimes associated under the same name. In retinitis pig- 
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mentosa, Nettleship's collection of pedigrees showed clearly that the 
regular descent through the affected was peculiar to certain families. 
Night-blindness frequently follows the "sex-hmited" rule about to be 
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The importance of this kind of investigation in the physiology of 
disease is surelv this : not onlv does it enable us to make rules con- 
ceming descent (which are liable to all sorts of aberrations owing to 
various influences), but it gives us an insight into the pathology of these 
diseases. Colour-blindness, for example, we might have thought was 
due to the absence of something from the body. But from its genetic 
Ijehaviour we know it is a condition due to the presence of something. 
It is in all probability due to the presence of some substance which 
may possibly have an effect somewhat comparable with that produced by 
nicotine poisoning, producing as this does paralysis of the colour sense. 

We have a difficulty in dealing with sex-limited cases other than 
colour-blindness, that we nearly always find too many persons are 
aflfected and too many females carry it on. Herringham's family 
showing peroneal atrophy is a striking illustration of this difficulty.^ I 
cannot yet suggest any real explanation of that discrepancy, and in 
haemophilia, where we think we have traced similar rules on these 
lines, the numbers depart very widely from our expectation. There is, 
perhaps, a way of dealing even with these exceptions, but I should not 
be justified yet in suggesting that it is correct. As regards pseudo- 
hypertrophic muscular paralysis, the pedigrees revealed much irregularity, 
and it is only in genei-al terms that the descent can be described as 
following the ordinary sex-limited rule. From a rough tabulation I get 
the numbers 115 affected, 80 normal where the expectation is equality. 
When Sir William savs no male has been known to carrv on the disease 
I think he must admit we have not yet evidence concerning affected 
males who have lived long enough to have children and show us 
whether they can transmit it or not. According to our rule, which is 
not followed with very great accuracy in pseudo-hypertrophic paralysis, 
the normal males cannot transmit, but abnormal males, if they lived to 
breed, I think would transmit to their sons. 

Dr. (t. H. Savage : I feel the responsibility which has been placed 
\i\pi\ me, and I feel that it will be difficult in the time allowed to do 
more than express in general terms my faith, which is the result of 
nearly half a century of experience. First, then, there is a very widely 
spread feeling that of all the neuroses insanity is the one which is most 
likely to reappear as the result of parental defect. I at once admit that a 
very large amount of mental disorder is connected in one way or another 
with parental weakness ; I therefore must admit that some things which 

' Brain, 1889, xi, p. 230. 
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many patients are not visited by friends. Some are visited by friends, 
but they so resemble the inmates that one thinks of one having been 
taken and the other left. Sometimes the only history to be obtained is 
that the patient has had fits; yet among related patients I have met 
with a few very remarkable family histories. It is as a rule, however, in 
these family histories impossible to trace any one form of insanity (fig. 1). 



Showing the effect of a Neuropathic Stock mabbtino into a Sound and 

NeubopXthic Stock. 



Male ; married, no 
offspring 



Female, epileptic ; married first 
cousin, not epileptic 



Female, delusional insanity ; 
married into sound stock 



Epileptic, not married 



Imbecile, hystero-epileptic 




Daughter, 
married 



Termination of stock 



Daughter, 
married 



Son, 
healthy 
children 



Daughter, Daughter Son, | Son Son 
eccentric petit mal | 



Daughter, 
died 



Son, committed 
suicide 



Son Daughter 



Healthy No 
family family 

Progression to the Normal Average. 
Fig. 1. 



Son 
healthy 



I 

Daughter, 
not married 

at 

climacteric, 

mentally 

affected 



I have, however, met with an example of four generations of suicides, 
associated with insanity in the other members of the stock, so that 
nearly all the members of the family were insane (vide fig. 4). I have 
recorded an instance of a drunken father whose children were nearly all 
insane, and this has been copied into temperance books; but beneath 
this family tree I put another of two parents who were total abstainers, 
yet all their three children suffer from adolescent insanity ; they were 
neither of them insane, but there was collateral insanity on each side 
(vide figs. 2 and 3). I have every reason to believe that careful investiga- 
tions of the family histories of some of these insane relations in the 
London County asylums will show many interesting facts concerning the 
inheritance of an insane temperament, and I hope later on to be able 
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to present statistics with regard to the same. I have collected already 
many hundreds of related inmates in the London asylums ; there are 
certain types of insanity which are especially noticeable ; they are imbe- 
cility, delusional insanity, adolescent insanity (dementia prsBCOx), manic- 
depressive insanity, and recurrent insanity. These last-named cases 
make up a considerable percentage of the cures, for they come in, get 
better, and are discharged, to be subsequently readmitted, after having 
possibly reproduced their species. They are not, in the ordinary sense 
of the term, anti-social, and so they are considered cured. There is 
nearly always an hereditary taint in these recurrent cases. 



Daughter : dementia prsecox, 
Clay bury Asylum 



Sister insane 

\ 
\, 

\ 

Father 


Sister insane 

/ 

/ 

/ 
Mother (both total abstainers) 


1 
1 

prsecox, Daughter ; dementia prsecox, Son ; dementia prsecox, 
n Bexley Asylum Hanwell Asylum 



Fig. 2. 



Father, born 1830 ; no family history 
of insanity, fits, or nervous disease ; 
chronic drunkard from boyhood ; in 
asylum from June 12, 1876, to July 11, 
1876, and from January 19, 1892, to 
February 8, 1892 



Mother ; no history of insanity in 

family 



Daughter, 

bom 1859, 

admitted 

to asylum 

Oct. 24, 

1874; 

discharged 

and re- 
admitted 
on sub- 
sequent 
occasions ; 
still in 
asylum 



Daughter, 
bom 1860, 
admitted 
to asvlum 
Oct.* 6, 
1874; 
discharged 
and re- 
admitted 
on sub- 
sequent 
occasions ; 
still in 
asvlum 



Sod, 

born 1862, 

admitted 

to asylum 

June 29, 

1877; 
discharged 
and re- 
admitted 

and 
discharged 

on two 

subsequent 

occasions 



A / 



Daughter, 

born 1869, 

admitted 

to asylum 

Jan. 2, 

1892 ; 

discharged 

and re- 
admitted ; 

still in 

asylum 



Fig. 3. 



Son, 

born 1872, 

admitted 

to asylum 

Nov. 24, 

1888; 

died of 

tuberculosis 

Sept. 4, 

1902 



Son Daughter Daughter 

Not been in 
asylums 



General paralysis of the insane so far does not prove common among 
relatives ; I have only found a few cases in each hundred, and in those 
there has often been general paralysis in a parent — usually the father — 
and in a daughter or son, in whom also we frequently find signs of 
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several generations committing suicide at the same period of life, but in 
an identical manner. Of course, such episodic phenomena may be the 
result of imitative suggestion on the members of a neuropathic stock. 
I will throw on the screen an example of such which occurred at Cane 
Hill Asylum. As a rule, however, no particular form of insanity is 
hereditarily transmitted, but only a tendency to mental instability, 
which manifests itself in various and manifold ways. It is therefore 
necessary, in an^p^rgf6]9lUWtkC%cf^^a!rP whether any members of the 
family have suffered ^^9Sk ^^\S!^^^^i^y hysteria, epilepsy, petit mal, 
migraine, chorea, infeftWjr or any Kind, or suicide. Eesidence in an 
asylum, in the majority of instances, would mean a neuropathic ten- 
dency, but not necessarily, any more than the fact of a patient not 
having been in an asylum does not necessarily mean that a patient 
has not been insane. The more care that is taken in going thoroughly 
into the history of the stock, direct and collateral, the more convincing 
will be the evidence of the importance of heredity in the production of 
all diseases, but especially of tuberculosis, rheumatism, gout, and nervous 
and mental diseases. 



Admitted to Cane Hill for 

attempted suicide by poison ; 

Patient IV 



An epileptic ; attempted 
suicide in 1874 by cutting 
her left arm ; was taken 
to Colney Hatch, where 
she still remains 



Ck>mmitted suicide 
by cutting his left 
arm and dying 
from haemorrhage 



Father II 



\ 



\ 



Mother III 



/ 



Father sane 



Mother died insane 



/ 



/ 



Four children (three males 
and one female) ; all con- 
fined in lunatic asylimis 



Mother died 
insane 



Father I 



Mother committed suicide ; cut her 
left arm and died from haemorrhage 



Fig. 4. 
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Dr. Mercier^ : The influence of heredity on disease, especially 
'; disease of the nervous system, may be approached from several aspects. 

j I propose to confine myself to pointing out some of the fallacies by 

which the subject is beset, and to indicating some of the precautions 

that ought to be taken to avoid these fallacies. The usual mode of 

ll determining the existence of an hereditary propensity to a disease is to 

ascertain whether there are, in the parentage or ancestry, or among the 
near relatives of the diseased person, instances of the same disease ; and, 
if such instances are found, to conclude that he derives his disease by 
inheritance. Such a method is utterly fallacious, unless hedged about 
by precautions. The fallacies to which it is open are many. The most 
obvious trap is in the application of the method to diseases of frequent 
occurrence. Supposing a disease so common that it affects nineteen- 
twentieths of the population, then nine out of every ten persons will 
I have both parents affected by it, and only one person in 860 will have 

. both parents free from the disease. Such a large percentage of parental 

disease would justify, according to the method in use, the conclusion 
j that the disease was certainly and strongly hereditary; and thus we 

:i should arrive at the conclusion that a common cold is an hereditary 

disease. 

It is very frequently argued that insanity is an hereditary disease 
because persons who are insane, or who exhibit nervous instability in other 
ways, are frequent in the families of the insane. But until very recently 
no attempt whatever has been made to ascertain whether such persons 
are not as frequent, or even more frequent, in the families of the sane. 
The various manifestations of what we will call for the moment ** nervous 
instability " are so extremely common, that it is quite unjustifiable to 
draw, from their frequency in the families of the insane, any inference 
as to the heritability of insanity. For my part, I am constantly 
impressed with the number of insane persons (not including general 
paralytics) in w^hose families exhaustive search fails to discover any 
insane relative within a reasonable degree of consanguinity, and I am 
almost more impressed by the number of sane and normal persons who 
possess near relatives that are either insane or subject to allied nervous 
disorder. When we are confronted wuth the percentage of insane 
persons among whose near relatives insanity is known to exist, we 
cannot fail to be impressed with two remarkable facts : first, how 
relatively small this percentage is; and second, that the statistics, even 
if taken at their face value, do not even purport to be anything but an 

' Dr. Mercior reopened the discussion on November 18. 
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(2) The incidence of tnbercnlosis depends in the main on two 
factors : (a) exposure to infection, which in turn is governed by the 
dose received and the virulence of the particular strain of bacillus ; 
(h) the undermining of the resistance of the individual by insanitary 
conditions and bv disease. 

(3; The more adequate the preventive measures taken in any 
communitv the less are the incidence and mortalitv of the disease. 

(4) The more adequate the medical treatment — that is, the greater 
the proportion of persons in whom the disease has been airested, and 
who have thereby acquired a partial immunity — the less are the 
incidence and mortalitv of the disease. 

(5) As at death we all, or nearly all, show evidence of having at 
some time been infected with tuberculosis, and as most of us are able 
to overcome the infection, it is clear that the diminished opportunity 
for repeated infection, brought about by preventive measures and better 
medical treatment in this countrj', cannot wholly account for the 
diminishing incidence and mortality of the disease. 

(6) There is some evidence to suggest that the diminishing incidence 
and mortality of the disease may be in part due to a partial immunity 
inherited in the course of generations from tuberculous ancestors in 
whom the disease has been cured. 

(7) The theory that there is an inherited predisposition to tuber- 
culosis is based on insufficient evidence. 

Professor Karl Pearson, F.R.S. : Mr. President and Gentlemen, — 
I feel great hesitation in speaking to-night, because I occupy a sort of 
third position which is hardly recognized, on the one hand, by the medical 
profession, nor, on the other hand, by the biologist — namely, that of the 
mathematician or statistician. I fancy, however, that most of the cases 
that we have seen on the screen and heard discussed during the last two 
evenings call for some slight aid from the mathematician if the results 
are to be logically interpreted. At the same time he is liable to make 
very serious blunders if he goes without the biologist on one side and 
the medical man on the other. The mathematician admits that at 
present he can only progress with the help of these crutches on either 
side. I have to thank Dr. Latham for courteously sending me a copy of 
his paper, but I am afraid I have not had time to consult medical friends 
with regard to several points in it. 

Before I go on to discuss tuberculosis I should like to allude to one 
or two matters which I have heard mentioned during these two evenings. 
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considered in this connexion. He supposed everyone would now agree 
that human beings possessed susceptibiHty towards infection from 
tuberculosis, which differed in degree if not in quality from that 
[Xissessed by animals of a different s|>ecies. There was, apparently, a 
racial susceptibility to the tubercle bacillus common to all human beings. 
What thev wanted to know was, Is there, in addition to and bevond 
that, some special specific susceptibility which the tuberculous parent 
handed do^n to his offspring ? In all diseases which were common to 
human beings — of which measles might be taken as an example — there 
were certain individuals, and perhaps certain families, who were more 
prone to suffer from infection, both in the readiness with which they 
became infected when they were exposed and in the severity of the 
disease when they had become infected. The point was. Was the 
difference which was found in individuals and families due to a specially 
inherited property, and, if so, was that inherited property sufficiently 
potent to form an important etiological factor in the production of the 
disease? He thought not. It was known that en\nronment in the 
widest sense of that term, occupation, and previous diseases influenced 
very largely the susceptibility of the individual to suffer from tuber- 
culosis ; and it was obvious that before one could put down in any 
pedigree the incidence of tuberculosis in the children of tuberculous 
parents it was necessary to eliminate that important factor of environ- 
ment. There was also very great difficulty in obtaining the information 
which was needed. It was impossible that every individual of several 
generations could be examined by skilled men, and amongst the public 
the term ** consumption '' was a Very elastic one, and was held to cover 
a wide range of conditions. Recently he was called upon to examine in 
a large school fifty children who were said to be suffering from con- 
sumption ; he found in only one-sixth of that number evidences of the 
disease. That would show the extreme difficulty of obtaining the 
necessary facts from mere hearsay evidence. He granted that when 
those facts had been collated it required a skilled statistician to work 
them out and point the conclusions ; possibly that functionary had some 
elaborate formula which enabled him to calculate the possibility of 
error, even in such things as the frequency with which the right name 
was given to a disease ; or it might be done by the old-fashioned rule — 
to guess at a quarter and multiply by four. The point he wished to 
make was, that all the skill of the mathematician would help very little 
unless reliable facts could be obtained. It was certain that in taking 
only two or three generations it would be found that diseases were 
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up, analogous to those obtaining between foetus and mother. There 
is no evidence of pathological products, toxins, ferments or what-not, 
which per se cause ill-health. There is no analogy with any known 
form of infective disease ; and this being so, we may seek primarily 
for the cause of cancer within the body itself, in the biological properties 
of its cells as contrasted with exogenous causes. 

The fact that cancer may develop as a response to diverse external 
agencies, acting as mediate causes, is thereby not excluded, although 
its ultimate origin is sought in a biological alteration of what were 
normal cells. This conception of the origin of cancer seems to indicate 
that a variable, and perhaps inherited, predisposition or vulnerability 
towards excitants is not a possibility to be lightly dismissed. How 
otherwise are we to explain why one patient responds not at all, another 
with a chronic ulcer, and a third with a malignant new growth at the 
site of irritation, in which series of events the nature of the irritant 
appears to be of less moment than the point to which it is supplied, and 
the points of application themselves may be anyw^here on the surface of 
the body ? 

An endeavour to ascertain by statistical methods whether heredity 
selects those who suffer from cancer requires, at the outset, a clear 
conception of its distribution among the population as a whole and 
of the nature of the evidence which would justify us in deducing 
that those who suffer from it are afflicted because their ancestors 
also succumbed to the disease. For these purposes a combination of the 
methods employed by Mr. Harrison Cripps ^ and Dr. Ogle ^ can be 
employed. It is therefore necessary to point out how frequent cancer 
is as a cause of death in those members of the community generally 
who are above 35 years of age, and because this is so to anticipate that 
if heredity play any part it will be a dominant part. On the assumption 
that an inborn tendency to cancer is transmitted we will expect to find, 
if we examine a large number of families of which one or more 
members have suffered from cancer, that the number of cases occurring 
in them greatly exceeds the average number in the population as a 
whole, regard being, of course, paid to distribution for age and sex. 
On a closer analysis of the family histories of those who suffer from 
cancer and of those who do not, we would expect the population to 

' W. Harrison Cripps. "The Relative Frequency with which Cancer is found in the 
Direct Offspring of a Cancerous or Non-cancerous Parent," St. Bart.'s JIosp. Reports, 1878, 
xiv, p. 287. Vide also ** Cancer of the Rectum," 1880, pp. G-13. 

- " Fifty-second Annual Report of the Registrar-General of Births, Deaths and Marriages 
in England (1880)," 1890, pp. 13-14. 
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Three cases ; mother and 
sister. 



One case ; father and 
father's brother. 
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One case ; brother, two 
of father's sisters, and 
father's sister's child. 
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Three cases ; mother and 
mother's sister. 
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father's sister. 
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One case ; sister and 
mother's brother. 
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Two cases; father and 
father's sister's daughter. 






One case ; mother's 
brother and sister. 
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One case ; mother's 

brother and mother's 

sister's daughter. 



One case ; mother and 
two of mother's cousins. 



Two cases; mother and 
mother's mother. 
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One case; brother and 
sister and father's sister. 



One case ; mother, father's 

sister, and daughter of 

father's sister. 



One case ; sister, mother, 

father's mother's sister 

and her daughter. 



Family Histories of Patients with Cancer of the Breast, to show how the 
Cancerous Relatives are generally on the Father's or the Mother's Side, 

NOT scattered AT RANDOM. 
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Another objection which had been raised to the application of Mendel's 
law to human beings was that there were exceptions — i.e., there were 
instances where the abnormality was handed down through a normal 
individual. Inheritance in the case of animals was often fairly compli- 
cated, and there was no reason for supposing that human heredity was 
any less complex. There were quite a number of conditions which 
seemed to have been handed down at times through normal people. 
The instance of diabetes insipidus quoted last time was the first in 
Weil's great family, but instances of the same thing occurred in Gee's 
family, as he (Dr. Gossage) had pointed out last April. The same 
phenomenon had also been recorded in the case of epidermolysis 
bullosa. The number of normal individuals capable of handing down the 
abnormality was strictly limited. One could not say how limited 
because the exact method of the laboratory could not be applied ; 
there were a considerable number of normal individuals who had not 
been bred from, and until they had children there was no means of 
knowing whether they were capable of handing down the abnormality 
or not. A number of circumstances might occur to account for the 
passing of an abnormality through a normal person. For instance, 
for a particular character to show itself in offspring it might be necessary 
for there to be two factors present at the same time, each of which might 
be derived from one parent. That was found to be so sometimes in 
plants and animals. Here it could be predicted what the progeny would 
be, on Mendel's law, and experimental breeding had verified the predic- 
tion. Again, in plants and animals it had been found that there might 
be a deterrent factor present, which would prevent the character showing 
itself. The character, too, might be present in the parent and yet not 
show itself. This had been shown in the case of fowls with extra toes 
by Professor Bateson. It was justifiable to say that what occurred in 
animals could occur in human beings, although in the lack of experiment 
we were unable to unravel the exact method of human inheritance. 

With regard to sex-limited abnormalities, some conditions, such as 
colour-blindness, were distinctly sex-limited ; the male was the only one 
aflfected, except when a male was crossed with a female who also carried 
the factor for colour-blindness ; i.e., the female might have the factor 
present, but did not manifest it. Where a male carrying the factor for 
colour-blindness crossed with a female who carried it, it was possible to 
have a female who was pure with regard to colour-blindness, and then that 
female would be colour-blind. All the male children of such a colour- 
blind female were found to be colour-blind, as expected theoretically. 
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Another more or less sex-limited disease which should be mentioned 
in such a debate was hflsmophilia, which was said by Grandidier to be 
par excellence the inherited disease. As a rule, it affected only males 
and was transmitted mainly through females. The reason for the latter 
was fairly obvious — namely, that the majority of the male subjects did 
not live sufficiently long to be able to beget children. Some males were 
affected with it less severely and were able to arrive at adult life, and 
when they bred they passed the condition on to some of their children^ 
and some of their children were able in turn to pass it on. It was not^ 
however, strictly sex-limited, because some of the females who could 
transmit the disease showed it. In them the symptoms did not, as a rule^ 
begin to show themselves until the subjects were approaching maturity. 
A considerable number of females said to have that condition did not really 
show it ; the evidence was based on occasional severe epistaxis or profuse 
menstruation. He confessed that the numbers in haemophilia were not 
what would be expected according to Mendel's law; the haemophiliac 
male was found to have too few of his male children affected with the 
condition, while the female capable of transmitting it had too many of 
her male children affected — ^nearly double the expected number. What 
the explanation of that was he did not know ; it was a matter which the 
future must ascertain. Haemophilia, however, was handed down 
unaltered to the descendants without diminution in intensity or numbers. 
Affected males handed it down to some of their male children ; some of 
their female children could transmit to some of their male progeny, 
and through some of their female descendants. Unaffected males and 
so7ne of the females could not transmit it. Mendelism offered the only 
explanation of these phenomena, although there were many details 
which could not yet be understood. 

Dr. Shrubsall : Unfortunately, hospital records rarely yield much 
direct information bearing on the problems of heredity, partly because of 
the small number of items in the questionnaire bearing on this topic, but 
still more because of the lack of information shown by patients as to 
their family history. The notes usually give details as to the existence 
of tuberculosis in the family and to any contact between the patient and 
other tuberculous individuals, whether by sharing a room in common or 
otherwise. The cases have been classified so as to distinguish between 
those whose parents suffered from tuberculosis and those whose parents 
were with reasonable certainty believed not to have so suffered, and 
those concerning whom information was lacking or doubtful The latter 
6 
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class are entirely excluded in the present analysis. Two groups, then, 
are available — those presenting a direct hereditary taint and those 
without. These have been further subdivided according to the presence 
or absence of evidence of contact with tuberculosis. The following were 
determined for each class : Age of onset of tuberculosis ; type of onset 
and of disease ; type of onset in relation to age and environment ; result 
of treatment in hospital ; and the total duration of illness in fatal cases. 
Age of Onset. — The age at which the symptoms of disease appeared 
was ascertained by deducting the duration of symptoms from the age on 
admission. 

Table showing the Aqb of Onset of Pulmonabt Tubebculosis. 



Male : 

Average age of onset (A) 
Probable error ± 
Standard deviation (a-) 



n 



Number (N) ... 

Female : 

Average age of onset (A) 
Probable error ± 
Standard deviation (cr) 



N 



Number (N) 



Cues with 
no history 
of heredity 



29-46 

0-20 

1006 

012 
860 

26-46 
0-30 
9-47 

0-19 
603 



Total cases 

with 

a direct 

heredity 



26-82 

0-34 

10-22 

0-26 
396 

26-66 
0-30 
8-85 

0-21 
378 



Diivct 
heredity 

but no 
history of 

contact 



34-39 
0-63 
9-98 

0-64 
166 

28-07 
0-39 
7-93 

0-34 

187 



Direct 
heredity 

and a 

history of 

contact 



22-17 
0-29 
6-66 

019 
240 

22.66 
0-42 
8-71 

0-40 
191 



History of 
contact 

but not of 
heredity 



24-73 
0-33 
6-34 

0-24 
168 

21-60 
0-67 
8-38 

0-78 
96 



Total cases 
with a 

history of 
contact 



22-92 
0-22 
6-76 

0-11 
408 



2210 
0-33 
8-29 

0-24 
286 



No history 
of either 

contact or 
heredity 



80-42 

0-16 

1000 

016- 
682 

26-43 
0-82 
9-75 

0-23 
408 



When the difference between two averages is greater than three 
times the square root of the sum of the squares of the standard 
deviations of the two groups averaged, divided by the number in each 
such group, i.e., 



Aj - A, >3 






+ 



N, 



then this difference is too great to be explained by mere chance selec- 
tion, but must be due to some definite cause acting on the members 
of one or the other group. 
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Type of Onset. — Since it seemed possible that the existence of a- 
tuberculous family history might be associated with some special 
peculiarity in the mode of onset, this feature was determined both in 
the hereditary and the non-hereditary cases. Eight modes of onset 
were distinguished as follows : — 

An insidious onset is one in which the patient's attention is but 
gradually attracted to his health ; hence the dates assigned are usually 
somewhat vague. There has been some malaise, loss of appetite and 
strength, often before cough was noticed. Patients of this type may 
date their symptoms from a severe cold or from some illness not 
specially associated with the respiratory tract. 

The hronchitic onset comprises cases suffering from typical chronic 
bronchitis, usually associated with emphysema, on which the symptoms 
of tuberculosis, such as progressive emaciation, haemoptysis, &c., were 
gradually engrafted. The signs of tuberculosis were often entirely 
masked by the concurrent or antecedent affection, and the diagnosis was 
made by discovery of tubercle bacilli in the sputum. This mode of onset 
corresponds to a distinct type of the disease — the hronchitic. 

The pleuritic onset comprises cases in which, after a longer or 
shorter interval, clinical symptoms of pulmonary tuberculosis followed 
one or repeated attacks of definite pleurisy, with or without effusion. 

The term hsemoptoic onset has been strictly confined to those case& 
in which moderate or severe haemoptysis was stated to be the first 
symptom attracting attention. The more severe the cross-examination 
of the patients the smaller becomes the number of cases falling in this 
category. 

Under the febrile mode of onset have been included three classes : 
Cases beginning with a definitely acute cold, chill, bronchitis, &c., of 
sudden onset, the patients being previously in their usual health (these 
are termed the acute cases) ; cases beginning with or directly after an 
apparently typical pneumonia; and cases beginning with or directly 
after an attack resembling influenza and with the history of being so- 
diagnosed by a physician. 

Finally, all cases where the disease began (usually insidiously) after 
some previous tuberculous affection, such as caseous cervical glands, 
bone or joint disease, have been classed separately as cases of pulmonary 
tuberculosis arising after other tuberculous manifestations. 
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Table showing the Fbsquency of Special Modes of Onset of Pulmonabt 

TUBEBCULOSIS IN RELATION TO HeBEDITY. 



Tjrpe of onset 


All ( 


r*MBAa 


Parent or parente 


Brother or sister (or 


No family history of 


^&u y 


LJUlCo 


tuberculous 


both) tuberculous 


tuberculosis 


Males: 


No. 


Per cent. 


No. 


Per cent 


No. 


Per cent. 


No. 


Per cent. 


lusidious 


640 


61-7 


135 


53-7 


68 


51-1 


437 


51-3 


Bronchitio 


90 


7-2 


28 


11-1 


5 


3-7 


57 


6-7 


Pleuritic 


178 


14-4 


27 


10-7 


27 


20-3 


124 


14-6 


Haemoptoic 


184 


14-9 


38 


16-1 


17 


12-7 


129 


15-1 


Acute febrile . . . 


16 


1-3 


4 


1-6 






12 


1-4 


Pneumonic 


29 


2-3 


6 


2-4 


1 


0-7 


22 


2-6 


Influenzal 


72 


6-8 


5 


1-9 


12 


9-0 


55 


6-4 


Total febrile ... 


117 


9-4 


15 


5-9 


13 


9-7 


89 


10-4 


After other 


















tuberculous 


















manifestations 


28 


2-2 


9 


3-5 


3 


21 


16 


1-9 


Total 


1,237 


252 


133 


852 




Females : 


















Insidious 


477 


64-3 


142 


660 


69 


61-1 


266 


64-2 


Bronchitic 


27 


8-6 


7 


3-2 


8 


7-1 


12 


2-9 


Pleuritic 


103 


13-8 


26 


121 


13 


11-5 


64 


15-5 


Heemoptoic 


45 


60 


18 


8-4 


8 


7-1 


19 


4-6 


Acute febrile ... 


19 


2-6 ; 


4 


1-8 


4 


3-5 


11 


2-7 


Pneumonic 


22 


3 


6 


2-3 


1 


0-8 


16 


3-9 


Influenzal 


37 


50 


9 


4-2 


9 


80 


19 


4-6 


Total febrile ... 


78 


10-5 


18 


8-3 


14 


12-3 


46 


11-2 


After other 


















tuberculous 


















manifestations 


12 


1-6 


4 


1-8 


1 


8 


7 


1-7 


Total 


742 


215 


113 


414 





Table showing the Pebcentage Numbeb of the Cases of each Mode of Onset 

IN WHICH the Pabbnts webe Tubebculous. 



Mode of Onset 




Male<« 




Females 


Insidious 




20-2 




29-8 


Bronchitic 




29-5 




25-9 


Pleuritic 




14-1 




25-2 


Hsmoptoic ... 




200 




40-0 


Acute febrile ... 




211 




210 


Pneumonic ... 




20-7 




22-7 


Influenzal 




60 




24-3 


Total febrile ... 


••• ••• ••• 


140 




23-2 


After previous tuberculous manifestations 


300 




33-8 




Total 


19-3 




fi90 



The chief features of interest are the excess of heemoptoic, insidious, 
and febrile modes of onset in female patients with a family history of 
tubercle. For the first of these no clear explanation presents itself, and 
as the actual number of cases is small no special significance can be 
attached to it save as an indication of early active disease. The excess 
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of the latter is probably due to a mixed infection brought on through 
living for considerable periods under indoor conditions. On the whole, 
heredity appears to be associated with no special preliminary symptoms. 
Age of Onset in Relation to Type of Onset. — The following table 
shows the average age of onset for each type of onset of puhnonary 
tuberculosis : — 







AoE OF Onskt 




Mode of Onset 


Males 


Females 


Insidious 




28-9 


25-6 


Bronchitic 




31-3 


25-9 


Pleuritic 




27-7 


251 


Heemoptoic 
Febrile 




281 
28-9 


24-4 
241 


After other tuberculous manifestations 


21-8 


23-0 



Total number of cases 



1249 



725 



The most significant peculiarity of the average, age of onset in the 
different types is the earlier date at which pulmonary disease appears in 
those who have j)reviously shown evidences of tubercle elsewhere. 

Relation of Occupation to Type of Onset, — The relation of occupation 
to the mode of onset of the illness is indicated in the following table 
of percentages : — 



Mode of Onset 
Insidious 
Bronchitic 
Pleuritic 
Haemoptoic 
Influenzal 
Acute 
Pneumonic 
Total febrile ... 
After other tuberculous 
manifestations 



Outdoor 
54-3 

6-4 
16-6 
13-7 

4-9 

2 

1-3 

8-2 

0-8 



Malm 



Mixed 



51 
9 
13 
16 
4 
1 
1 



•7 

6 
7 
•5 
1 
1 



6-7 



3-4 



Indoor 
49-9 
7-5 
13- 
14- 
7' 
• 1 
2- 



•9 
•9 
•3 
•0 
•5 



10-8 



2-9 



Females 
Indoor 

64-3 
3-6 

18-8 
60 
50 
2-5 
30 

10-5 

1-6 



This indicates that the only modes of onset characteristic of an outdoor 
occupation are the pleuritic and the insidious. Bronchitis is relatively 
most marked in those of a mixed occupation, who are exposed to sudden 
climatic changes. Indoor occupations are associated with the febrile 
mode of onset, no doubt from some mixed infection, as the excess is due 
chiefly to the numbers in the influenzal section. That indoor occupa- 
tions should present a larger number of cases in which pulmonary 
disease followed other tuberculous manifestations was to be expected 
from the fact that under this heading are many children and others who 
have been unable to go out to work owing to the crippling nature of 
previous bone or joint disease. 
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Belaiion of Heredity to the Total Duration of Fatal Gases, — To 
ascertain whether heredity was associated with any difference in the 
duration of illness, the post-mortem records for the last thirty years 
were analysed. The results shown in the following table indicate no 
difference between the two groups, the hereditary class being a fair 
sample of the other. The value of ;^ is about 5*9, both for males and 
females. The duration was reckoned from the date of the first symptom 
mentioned in the notes to that of death. 



Tablb sHOwiNa THE Total Duration of Symptoms in Fatal Cases. 





MAT.K8 


Fkmalks. 


Duration 


No evidence or no 






No evidence or no 






• 


history of family 


Direct heredity 


history of family 


Direct heredity 




tuberculosis 


No. 


Per cent. 


tuberculosis 








No. 


Per cent. 


No. Per cent. 


No. 


Per cent. 


Under 1 year 


524 


39-9 


51 


85 


444 


420 


48 


431 


1 to 2 years 


418 


31-8 


48 


34-3 


335 


31-6 


35 


31*5 


2 „ 3 „ 


151 1 11-5 


18 


12-9 


129 


12-2 


14 


12-6 


3 „ 4 „ 


85 6-5 


10 


7-1 


62 


5-9 


8 


7-2 


4 „ 5 „ 


54 4-1 


6 


4-3 


36 3-4 


2 


1-8 


5 „ 6 „ 


22 


1-7 


1 


0-7 


13 1-7 


2 


1-8 


6 „ 7 „ 


17 


1-3 


2 


1-4 


10 


9 


1 


0-9 


7 „ 8 „ 


12 


0-9 


1 


07 


9 


08 






8 „ 9 „ 


1 


0-1 


1 


0-7 


2 0-2 






9 „10 „ 


9 


0-7 






5 


0-5 


1 


0-9 


10 years and over 


19 


1-4 


2 


1-4 


8 


0-7 

1 


— 




Total 


1,312 


1 


140 


1,068 


Ill 




Average duration 








1 






m years 


2- '38 


2- 


36 


2-26 


2- 


08 



The average age of death presented no significant differences. 



Male 
Female 



No hi8t/)ry of parental 
tuberculosis 

31-6 
27-8 



Direct heredity 
29-2 
27-4 



Besults of Treatment in Hospital. — The results of treatment for a 
short period. in hospital showed that a larger percentage of patients, both 
of whose parents had been or were tuberculous, did badly than was 
presented by those with no family history of tubercle, while those with 
one parent only affected did rather better than those with no history of 
heredity. 
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Malbb 




Fkmalbs 




76-5 
76 
69-4 


• • • 

• • • 

• . • 


24-6 
260 
40-6 


66-7 
62-1 
63-8 


43-3 
37-9 
46-2 


69-8 


• • • 


30-2 


69*4 


40-6 


66-6 


... 


33-6 


63-8 


86-2 



Table showing thb Result of Tbeatment in Relation to Hbbbdity. 

Heredity 

Father tuberculous 

Mother tuberculous 

Both parents tuberculous ... 

All cases with any family 
history of tuberculosis ... 

No family history of tuber- 
culosis 

A positive result means definite improvement. A negative result means no material 
improvement, downward progress, or death. 

Influence of Environment on Result of Treatment and on the Age 
of Onset. — The effect of hospital treatment and the average age of onset 
were also ascertained in relation to the general conditions of environment 
under which the patients had lived, which were classified as follows : 
Urban, where the patient had been born and had always lived in a city 
or large town; semi-rural, where the patient had been bom in the 
country but had migrated into a city or large town; and rural, where 
the patient had been born and had always lived in the country. 

Table showing the Result of Hospital Treatment in Relation to Enyiboniient. 



Environment 


Mats 


Fbmalx 


4- 


— 


+ 


— 


Urban ... 
Semi-rural 
Rural ... 


No. 

370 
111 
127 


Per cent. 

67-3 
70-2 
70-2 


No. 

180 
47 
64 


Per cent. 

32-7 
29-8 
29-8 


No. 

232 
68 
64 


Per cent. 

680 
667 
68-7 


Na 

109 
29 
38 


Per cent. 

32-0 
33-3 
41-3 



Table showing the Relation of Envibonment to the Agb of Onset. 





Males 
Age 


N 




FCMALKB 

Age 


N 


Urban 

Semi-rural ... 
Rural 


28-9 ± 0-3 ... 
300 ±0-6 ... 
27-7 ± 0-6 ... 


0-28 
0-93 
0-62 


• • • 

• • • 

• • • 


26'5 ± 0-3 
270 ± 0-6 
24-9 ± 0-6 


• • • 

• • • 


0-23 
1-20 
0-69 



With the numbers at present available these results are inconclusive. 

Physical Traits in Relation to Pulmonary Tuberculosis, — Finally, the 
attempt was made to determine whether any particular type appeared 
more frequently among patients suffering from pulmonary tuberculosis 
than among the general populace by noting the colour of the hair 
and eyes. 
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several members of the same family, as is represented by the accom- 
panying illustrations. This anomaly in the human subject appears to be 
due to an absence of or delay in coalition during an evolutionary stage, 
and is recognized as the usual condition in some animals. 

Helical fistulae and accessory auricles are common in some families, 
as is evidenced by the accompanying table and by the photograph of 
mother and daughter (fig. 2). The next photographs are those 
of two brothers, one the possessor of a helical fistula, the other of a 
lateral cervical (or branchial) fistula; in both instances retention cysts 
occurred. Further occurrences in this family of allied conditions, as 
cholesteoma and dermoid cyst, are of interest as occurring only in the 
male members. The lateral cervical region abounds in such congenital 




Jir^yiJSr- 



So/*,. 

FiQ. 3. 
Auricular anomaly. 

lesions as nsevi, pigmented moles, hairy patches, branchial cysts, cervical 
auricles, and verrucas (fig. 4). Cervical auricles are normal appendages 
in the Australian pig and certain goats, whereas verrucae, if extensive, 
resemble closely the wattles of birds. All abnormalities of development 
have much interest when their appearance is marked by some regularity, 
in evidence of a common causative factor ; further, as an anomaly in a 
certain species may be perfectly normal in another species we are led to 
attribute its occurrence to an evolutionary factor. Sequestrations, moles, 
dermoids, &c., macroscopically evident or microscopically revealed are 
often family characteristics — legacies of mark transmitted from parents 
to children. 
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Grant for one moment that it is true that there is a peculiar 
hei'editi\rv tendency to tuberculosis, and I would ask, WTiat useful end 
does it serve in helping us to get rid of tuberculosis ? I know of none. 
If it be true that many of us are protected — and I think it probable 
that, to some extent, we are protected — from a second attack of tuber- 
culosis because we have alreadv had that disease, of what use is that 
belief when we seek for weapons with which to fight a pest which 
kills alx>ut 50,000 i)eople every year in England and Wales? 
Better far, in my judgment, is it to leave these theories for use in 
mere academic discussions, and for research workers who mav show us 
gixxi in them. But for present-day needs it is, I venture to say, our 
duty to drive home to our j>eople what we know is true, and to impress 
ujx^n them that tuberculosis is a curse which falls on man to the extent 
it now does only because he dc^s not use to the full the help which 
medical science to-dav oflfers. In the last thirtv vears the death-rate 
from tuberculosis has fallen from 25 to 10 m ever>' 10,000 of the popu- 
lation. In very great measure we know how this has been done ; but 
I have not vet heard of anv useful contribution to that work which has 
come out of the theory that there is a pecuhar heredity connected with 
the incidence of tuberculosis among men. 

Mr. Geo. P. MrrKtE ^ \London Hospital Medical College* said that 
in o|vning the discussion then? was one point he would specially like to 
emphasi::e, and it w^s that, sooner or later, he supposed, circumstances 
would o^nnivl meiiical men to approach the study of human inheritance 
seriously. When they did that, the drst question which they m:ist 
noccssarilv ask of themselves was : which metho^i would thev emnlov ? 
At the present time then? wen? two Schools of Thought and of Method : 
and the meviioal prv>ft ssiv>n. in accepting one of them, must ineviiaKy 
r>*ject the o:her. One of these was the Sohcvl of the Ancesthans, or. 
as they preferrvxi to be known, the Biometricians : the other SchcoJ ¥nis 
the Mendelian. The fv^rmer lan^eiv (used their methods and results en 
the ov^noepjion of c^^niinuv^us variations — «.^.. they believed thai new 
sjvcies arv>>e by the p:Mng up :n successive genentions of what were 
lermevi vvntinuous or duotuating v^iriations. This w:is oowheie aic-re 
ert:i>hasirc\i than in Prv^fessor Karl Pearson's work on the Shirlev 
jv|H>:esv aitvi :« showed ih;*; BicHnetrioians placed the greatesi iniivrs- 
anoe ujv^n this ov>Jvei^.v>:t of the evoCution Ov si^v'it^ The Meaieiian 
Schvvi. v>e the o^her haz^, ivvi a di&rent s^andpxnt. While r>:% 
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offspring are all duplex-eyed. Table 116 gives the mixed offspring 
arising from marriages of the third type of mating ; and here the 
Mendelian expectation in nearest round numbers is sixteen Sim- 
plex, forty-seven Duplex. The result is 18 : 45 respectively. 

Hurst's results, therefore — and the same may be said of Davenport's 
results — come out in accordance with the Mendelian explanations, not 
only qualitatively but quantitatively. This, it seems to me, effectually 
disposes of the statements in Biometrica regarding eye-colour in man. 
And this consideration introduces a very serious question for Biometry, 
because if that system, with all its putative refinement of analysis, gives 
such misleading, and even false, conclusions, the sooner it is discarded for 
something more appropriate to the conditions of biological problems the 
better it will prove for the advance of medical knowledge. But Professor 
Pearson has made a precisely similar statement regarding the transmis- 
sion of coat-colour in horses. He (Mr. Mudge) would again quote from 
the same work^: ** It is the same with every coat-colour taken. Its 
relative constancy depends largely on the extent to which it has appeared 
in the ancestry, and one by one black, bay, chestnut, grey must be dismissed 
by the Mendelian as neither * recessive ' nor * dominant,' but as marking 
permanent and incorrigible mongrels." ** It is just worth reiterating that 
nothing corresponding to Mendelian principles appears in eye- and coat- 
colour for horses, dogs and men." 

Once more an appeal to facts lends no support to Professor Pearson's 
statement. It is a point of some interest and significance to note that 
in regard to eye-colour in man, the Mendelians had a different set of 
data from those which were the basis of Professor Pearson's conclusions, 
but in regard to horses the same data were used, so that any difference 
in the conclusions arrived at depend not upon the material used but uix)n 
the validity and accuracy of the methods of analysis employed. This 
case is, therefore, a test of the accuracy of the two Schools of Method. 
Let us turn to the facts. Hurst found there is a colour which breeds 
true to itself, and this colour is chestnut ; for he found that chestnut is 
recessive to bay and brown, and when extracted from browTi or bay 
parents, and is mated with chestnut, only chestnut offspring result. 
Hurst has produced, from Racing Calendars and Stud Books, 1,104 
cases of chestnut foals which have been born from chestnut parents, 
but it is only fair to say that there are nine exceptions. When 
these are carefully examined, however, it is found that they are due to 

'Biometrica, 1902-3, ii, pp. 214-216. 
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Careful experimental observalion on animals and plants has shown us 
conclusively that albinos can only appear in an offspring from pigmented 
parents when both of them carry albinism recessive. In this case we 
know, as a matter of fact, that one of the coloured parents must have 
carried it, because it came in with his parentage, and in the light of 
observed facts we are justified in deducing its existence in the other. In 
the second place, it has already been pointed out that for every albino 
seen there must exist twice or more that number of individuals carrying 
albinism recessive. For it must be remembered that visible albinism in 
one individual is the expression of recessive albinism in two parents, and 
that from such parents, for every albino child bom to them there will, 
on the average, be born to them also two in which it is not patent, 
but recessive and invisible. Therefore, in any community containing 
albinos there must exist twice that number of individuals with recessive 
albinism. Now, what are the facts of population with regard to 
Farabee's case ? Farabee tells us that in addition to the particular 




Ti~T 




AU Pi}fmM.*,^jui, . '•••••O' '#••• • • O O O ' 

Fig. 3. 

Mr. Farabeo*8 case of albinism in negroes. The sex and age of the children 
of the present generation are not stated. Solid black symbols represent the 
normal or pigmented negroes, and the ringed symbols the albinos. 



albinos which we are now considering, ** there are others in the vicinity." 
In this locality^ there are a number of albinos, and it is therefore highly 
probable — indeed, almost certain — that there exists twice that number of 
coloured individuals with albinism recessive. The assumption, therefore, 
is not only warranted by the facts, but we are almost left with no alter- 
native but to make it. The considerations which he (Mr. Mudge) urged 
for this case, he would also urge as being applicable to the Glasgow 
case cited by Professor Pearson. The probability which Professor 
Pearson calculates as remote is not so, but is highly imminent. The 
processes of life are too complex and too subtle to be effectually dealt 

' Coahoma Couaty, Mississippi. 
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Professor Pearson concluded his opening speech by an appeal ; he said 
a wave of inquiry was wanted in the medical profession. With that he 
(Mr. Mudge) agreed ; and when Professor Pearson further said that 
more pedigrees are required, he also agreed. But he did not agree that, 
having obtained these pedigrees, they are all that are required. If, for 
instance, 10,000 pedigrees of haemophilia were obtained he did not 
think thev would have attained the full measure of truth imtil the 
physiological chemist and the pathologist came to their help. It is 
necessary to know what are the factors, or absence of factors, which are 
concerned in the production of haemophilia. He entirely dissented with 
the view implied by Professor Pearson that the pedigrees, when obtained, 
should be passed over to the biometrician for biometrical treatment, and 
he threw down a challenge to that School to show that their methods 
were able to extract not only the best, but even the core of truth, out of 
the material. He had already shown that Professor Pearson's methods 
gave false conclusions. There is at present no better method than that 
of the MendeUan ; it is the method of accurate experiment and the analysis 
of individual cases. 



i 



g + cf + j + f-i-^ 




rf+^ + j + f+if+g-Ky + d' 6 

Fig. 6. 

Dr. Drinkwater*8 case of coDgenital asthma. Solid black represents the afTected 

and the ringed symbols the unaffected. 



Professor Pearson has assured us that Biometry is destined to convert 
Biology into an exact science and to effect the salvation of biologists 
from the alleged perdition of theory, hypothesis, random speculation, 
and vague terminology into which they had drifted before the biometrical 
angel had outspread her wings and come to earth to guard them and to 
lead their erring footsteps along a better road. But if one went through 
the " Grammar of Science,'* a very modest book which was written by 
Professor Pearson to give instruction in the elementary principles of 
Biometry, and read especially pages 437, 446, 451, 458, and 461, one 
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found that the biologist's younger brother's mote was very big, for assump- 
tion upon assumption, inference upon inference, and hypothesis upon 
hypothesis is interwoven and incorporated into the fabric of Biometry. 
One of these theories is that of Gauss-Laplace, and it is a theory 
of deviations. This theory constitutes the base of the biometrical method 
of the correlation tables, and these tables constitute the one instrument 
of inquiry by which the biometrician approaches questions of inheritance. 
Biologists decline to accept that theory as being legitimately applicable 
to living organisms. It should also be observed that it, itself a theory, 
is based upon thi*ee hypotheses, neither of which is accepted by biologists 
as being true of living things. 

Biologists can only judge the value of Professor Pearson's methods 
by the results they give. If his results are inconsistent with those ob- 
tained by purely biological methods, they cannot be accepted. Biometrical 
methods are based, as already shown, upon assumptions ; biological 
methods are not. They are the methods of observation, of experiment, 
and of verification. They do not involve, as biometrical methods do, the 
rejection of beech leaves with too many veins and of those with too few 
veins. They do not involve the collection of data upon the basis of false 
premisses, rendering it necessary to pick and choose in compliance with 
these premisses. Such methods introduce errors that have multiplied 
and remoter consequences, in addition to the immediate ones, for upon 
the conclusions deduced from the results of their application other 
premisses and other conclusions are later based. The foundation-stone 
of the biometrical method of the correlation table is unsound, and the 
superstructure that is being reared upon it cannot endure. 

But while biologists cannot judge Professor Pearson's methods upon 
their intrinsic worth and apart from their results, there are mathe- 
maticians who are qualified to do so, and have in fact done so. It is 
only necessary to recall the heated controversy between Professor Pearson 
and Professor Kapteyn a few years ago, in reference to some of the 
methods of Biometry, to make it imperative upon biologists and medical 
men alike to pursue their own problems by the application of their own 
methods, which have accomplished our present results and which are 
the best guarantee for the attainments of the future. 
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Table I. — Human Eyb-Coloub. Simplex x Simplex. 



Initials of male parent 


Duplex 




Simplex 


Total oflGspring 


A. F. 







4 


4 


J. T. 







12 


12 


D. N. 







11 


11 


J. M. 







3 


3 


S. H. 







3 


3 


F. G. 







12 


12 


H. C. 







6 


6 


J. L. 







7 


7 


T. S. 







4 


4 


E.I). 







2 


2 


W. D. 







4 


4 


J. C. 







7 


7 


J. A. 







4 


4 


J. D. 







2 


2 


W. K. 







6 


5 


A. B. 







7 


7 


J. F. 







2 


2 


J. H. 







2 


2 


J. C. 







2 


2 


A. At . , . 







2 


2 



20 







101 



101 (Hurst.) 



Table II. — Human Eye-Colour. Duplex x Duplex. 



Initials of 
W 
J. 
T. 
J. 
W 
G. 
J. 
J. 
C. 
J. 
B. 
K. 
A. 
T. 
J. 
W 
H 
C. 



male parent 
.H. 
C. 
S. 
P. 
.H. 
L. 
B. 
B. 
B. 
F. 
H. 
E. 
S. 

c. 

w. 

.p. 

E. 

H. 
J. S. 
J. W. 
J. G. 
T. W. 
J. B. 
M. C. 
W. P. 
J. M. 

B. B. 

F. S. 
E.G. 
T. R. 

C. W. 
H. G. 

G. K. 
G. G. 
J. R. 
W. P. 
A. P. 



(a) Giving all Dupl 


ex. 


Duplex 


Simplex 


8 





2 





8 





6 





7 





6 





10 





3 





12 





7 





5 





6 





6 





V . • . 





o ... 





4 





5 





6 





4 





8 





6 





4 





3 





2 





2 





5 





10 





2 





4 





2 





o ... 





4 





4 





o ... 





5 





o ... 





o ... 






Total offspring 

8 

2 

8 

6 

7 

6 
10 

3 
12 

7 

5 

6 

6 

9 

3 

4 

5 

6 

4 

8 

6 

4 

3 

2 

2 

5 
13 

2 

4 

2 

3 

4 

4 

3 

5 

3 

8 



37 



196 







195 
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13 



Table II — (continued), 
(6) Giving Duplex and Simplex. 



Initials of male parent 


Duplex 


Simplex 


Total oflTHpring 


W. S. 


1 




2 


J. W. 


2 




3 


T. B. 


3 




4 


K. E. 


5 




6 


G. B. 


6 




6 


J. R. 


5 




6 


E. H. 


2 




3 


H. H. 


6 


2 


8 


A. F. 


3 


2 


6 


J. M. 


4 


2 


6 


A. N. 


3 


3 


6 


E. D. 


3 


1 


4 


W. W. 


3 


1 


4 



45 



18 



63 



(Hurst.) 



Duplex- Simplex Matings. 

The 69 matings of Duplex and Simplex parents also gave two kinds 
of results : {a) 17 families produced 66 offspring, all of the Duplex type; 
(i) 52 families produced 258 offspring, of which 121 were Duplex and 
137 were Simplex. 

Table III (a) and (6) give the numbers found in each family. 



Table III. — Human Eye-Coloub. Duplex x Simplex. 

(a) Giving all Duplex. 



InitialH of Male parent 


Duplex 




Simplex 


Total ofTiipring 


S. E. 


2 







2 


J. H. 


8 







8 


D. A. 


2 







2 


J. H. 


9 







9 


M. G. 


3 







3 


L. C. 


4 







4 


E. K. 


3 







3 


W. D. 


4 







4 


W. B. 


2 







2 


T. C. 


7 







7 


J. B. 


5 







6 


E. A. 


3 







3 


W. B. 


4 







4 


J. H. 


2 







2 


J. K. 


2 







2 


H. C. 


3 







3 


J. T. 


3 







3 



17 



6G 



66 



(Hurst.) 
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Tablb III — (continued), 
(h) Giving Duplex and Simplex. 



luitials of Male parent 


Duplex 


C. H. 


3 


G. F. 





W. E. 


3 


W. J. 


1 


F. B. 


3 


J. B. 


4 


T P 





U. B. 


2 


A. F. 


5 


It. C. 


3 


S. E. 


4 


J • o. ... 


3 


T. K. 


2 


G. D. 


1 


T. C. 


5 


T. L. 


4 


J. A. 


2 


W. W. 


4 


J. B. 


6 


J. R. 


4 


C. C. 


5 


W. P. 


1 


J. x. ... 


2 


G. S. 


3 


H. T. 


1 


W. R. 


5 


J. M. 


3 


W.N. 


1 


T. L. 


3 


W. H. 


4 


W. H. 


8 


D. S. 


4 


J. C. 


2 


G. G. 


1 


W. E. 


1 


R. S. 


2 


Xv. A., • . . • 


1 


G. K. 


2 


T. 0. 


1 


J. P. 


3 


J. P» 


1 


A. XT. ... 


1 


J. L. 


1 


C. H. 


3 


J. N. 


1 


J. B. 





J. R. 


2 


J. F. 


2 


J. H. 





A. B. 


2 


J. P. 


2 


E. C. 






52 



121 



Simplex 
2 
6 
6 
1 
1 
5 
4 
3 
5 
4 



3 
2 
2 
1 
5 
3 
3 
4 
5 
4 
1 
4 
1 
4 
2 
3 
1 
3 



3 
3 
1 
1 
3 
1 
4 
2 
1 
1 
2 
1 
1 
2 
4 
3 
1 
2 
3 
1 
4 

187 



Total offspriDg 
5 
6 
8 
2 
4 
9 
4 
5 
10 
7 
6 
6 
4 
3 
6 
9 
5 
7 
9 
9 
9 
2 
6 
4 
5 
7 
6 
2 
6 
6 
6 
7 
5 
2 
2 
5 
2 
6 
3 
4 
2 
8 
2 
4 
3 
4 
5 
3 
2 
5 
3 
4 



258 



(Hurst.) 



These tables are copied from Mr. Hurst's paper in the Proc, Roy. Soc, Lond., 1908, 
Ixxx, pp. 85-96. 
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quite clear from the work on the eyes of albinos. The reason he referred 
to the difficulty last time of classifying albinos was that all grades of 
albinism were found in man ; some were more frequent than others. 
And coming near to the limits of what was called ** complete albinism," 
it was impossible to say whether any particular individual had some 
small amount of pigment or not. Probably only microscopic inspection 
after death could prove whether a person was partially pigmented or 
not. On examining the skin of an albino who had been clothed all his 
life, and the skin of an albino who had been working naked in the fields 
all his life, there would be found to be different degrees of pigment in 
the two. Again, the amount of pigment in the hair would vary accord- 
ing to whether the hair was observed in the summer or in the winter. 
These facts showed that one could not dogmatically state that all men 
were or were not albinos. The test that there was a complete absence of 
pigment was impossible of practical application. Partial albinism could 
not be differentiated, as Mr. Mudge asserted, as something pathological 
and distinct from complete albinism. It was inherited and occuiTed in 
albinotic stocks. The question of mice, for example, had been put 
forward. Mendelians constantlv said there were two classes, mice with 
pink eyes and mice with black. Large breeding experiments had been 
undertaken to test such assertions, and the eves of mice could not be 
simply classified into pink eyes and black eyes, into presence of pigment 
and the total absence of pigment. Intermediate eyes occurred, and again 
only by the microscopical examination of sections could the presence or 
total absence of pigment be known. Even if such investigation could be 
made, he asked how the medical man would be helped by the Mendelian. 
The answer was given in a recent paper by Mr. Punnett on ** Applied 
Heredity *' ; Mr. Punnett said that the knowledge produced enabled one 
to predict the outcome of this or that given mating, and ** would give to 
man such power of control over the living world as only a romancer would 
venture to dream of." That sentiment agreed with those Mr. Mudge 
had expressed that night. Now among the cases set up by Mr. Punnett as 
demonstrating Mendelism was the pedigree of the Doctors Weil, whict 
had been cited by Professor Bateson. One of the Mendelian facts was 
that polyuria could not be inherited through a normal, and therefore 
medical men would no doubt tell the normal brothers and sisters of 
polyuric sufferers that if they married non-polyuric people they would 
produce non-polyuric offspring. But the completed Weil pedigree, as 
well as Dr. Gee's, give definite instances that polyuria can be inherited 
through normal individuals. What became of Mendelian prediction in 
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called errors of record, to the rule of chestnuts breeding chestnuts were 
a function of where the parents were taken in the scale of chestnut ! 
With the existence of a single exception fell to the ground all the talk 
about dominants and recessives and '* pure '* gametes. Mendelism 
became only a statistical way of looking at things, and not a physio- 
logical law of inheritance. Mendelism could only be proved by Men- 
delians becoming vital statisticians — that is, adopting hiometric methods. 
He had not replied to all Mr. Mudge's points, owing to the limitation 
of time, but he had suggested that there was a good deal more to be 
said on these points, and that from more than one side. Mr. Mudge's 
assertions needed wide qualification before acceptance. 

Dr. Bulloch (London Hospital) said that after the discourses by 
Mr. Mudge and Professor Pearson he felt that anything he might con- 
tribute would be almost out of place. He desired to emphasize all he could 
what Professor Pearson said about pedigrees of human beings. He knew 
very little about Mendelism, and even less about Pearsonism, but he had 
been collecting for a number of years pedigrees which had been published 
concerning diseases in human beings, and he believed he was correct 
in saying that he had as complete a collection as had ever been brought 
together, and he had handed them to Professor Pearson to use in con- 
nexion with his new "Treasury of Human Inheritance.*' This important 
work should, he thought, receive the support of every member of the 
medical profession. Very few pedigrees which had been published in 
the last 200 years were of any use ; certainly there were not twenty 
from all the hospitals. In the first number of Professor Pearson's 
" Treasury " he was publishing a complete collection of all the cases of 
polyuria. Only one was a good pedigree — namely, that of Weil. He 
(Dr. Bulloch) had a collection of fifty-one pedigrees of hermaphroditism 
and hypospadias, but not one of them was of value in settling the 
question. A case was recently published in the Quarterly Journal of 
Medicine. He pointed out to the contributor that there were certain 
deficiencies in the pedigree which, the cases being alive, he thought 
ought to be investigated. The net result of several letters was that 
that pedigree was now the best of any on the subject which had been 
published, and it would appear in Professor Pearson's ** Treasury." 
His point was that datq, should be recorded far more carefully, and if 
some trouble were taken that could be done. When a number of really 
good pedigrees had been obtained it would be time enough to speak 
about theories of inheritance. He emphasized the need of pedigrees 



136 Harman: Heredity and Disease 

rarity of the condition in man makes every mating of an affected unit 
with one of the general population outside his or her own family a fresh 
crossing between two dissimilars — a self-coloured unit with a piebald unit. 
At a recent meeting of the Ophthalmological Society I showed the 
pedigree of an English family for six generations in all of which a 
characteristic piebald mark could be traced. Six of the affected members 
were shown to the Society, and a large number of photographs from 
several childships. I show you now on the screen a lantern transparency 
of the photograph of the first member of this family I came across, and 
also the pedigree of this family. For full details of this family reference 
should be made to the original paper in the Transactions of the Ophthal- 
viclogical Society, but I may be permitted to give a short note of them 
here. The inherited physical character is a sort of partial albinism; 
certain parts of an otherwise normal body are devoid of pigment. For 
the most part the characteristic markings are these : A white forelock, 
a white patch of skin spreading from beneath this white hair down the 
centre of the forehead like a " flare," and in some cases patches of 
white skin about the trunk or legs. The white tissues are appreciably 
more delicate than the normal skin and hair. The colour of the 
ordinary hair of the family ranges from light brown to a deep brown, 
almost black. In no case have I seen any parti-coloured irides or any 
whitening of the eyelashes ; in one case only there were white tufts in 
the eyebrows. There have been no other physical anomalies found. 
There is a distinct tendency to an early ** senile '' whitening of the hair 
of the head, particularly in those whose hair is darkest, but the white 
lock is always distinguishable by its superior delicacy. The members of 
the family are long-lived, robust and intelligent. Six generations have 
been traced. Of these four are now living, and have been seen by me. 
The generations comprise thirty-four childships and 138 individuals. 
The piebald marking continues in a direct line of descent in these 
generations in nine childships and twenty-four individuals. In no case 
has there been any in-breeding between even remote degrees. The most 
outstanding features of the pedigree are these : — 

(1) The piebald is conveyed by direct descent. Mother or father hands 
it down to the child. 

(2) Once the piebald has been lost there is no evidence of a revival of 
the marking, so that an unmarked parent has an unmarked child. 

(3) The children are not marked in proportion to the extent of the 
marking of the parent. One man who is the most marked of any of his 
childship has children and grandchildren amongst whom the marking 
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subject-matter of the discussion — ** The Influence of Heredity on Disease."^ 
Disease, as he mentioned in his opening remarks, was a more complex 
matter than form or colour, with which the discussion had been chiefly 
concerned on the concluding day. He congratulated the Society on that 
its first general discussion since the formation of the Boyal Society of 
Medicine. 
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Abdomen, cancer of skin of, prevalence among Kashmiris, 64 
Abiotrophies, early, definition of, 17 

, examples of, 17 

, heredity of, 17 

Abnormalities, inheritance of, 86 

through the insane, 189 

normals, 88 

, see also Sex-limited abnormalities 

Adolescence, development of insanity during, specially marked in cases showing insane 

heredity, 140 
Adrenal glands, primary growths of, liability of cow to, 64 
Africa, South, enonnous spread of tuberculosis among natives of, 58 
Albinism, biometric explanation of, 56, 57, 111, 132 

conceived to be last stage in pigmentation by biometricians. 111 

, criticism of Mendelian conclusions respecting, 182 

, definition of. Ill 

, family predisposition to, 12 

, hereditar}' transmission of, 110 

, illustration of recessive characters, 27 

in negroes, support of Mendelian theory by case of, 121 

, Mendelian explanation of, 110 

^, pedigrees of, 55, 50, 57, 87 

, deductions respecting, 56, 57 

, partial, in man, 113, 114 

(so-called), really incomplete pigmentation, 112 



Alcoholism, exciting cause of insanity in those with insane temperament, 87 
Alkaptonuria, 115 

, family predisposition to, 12 

Animals, double structure of, 23 

Antenatal life, fcetal, embryonic, germinal, 99 

Antibodies, neutralization of syphilitic virus by, 86 

, causing exhaustion and decay of nervous system, 3 ' 

Apoplexy, cause remote from brain, 16 

, hercditarj' predisposition to frequent, 16 

Arterial degeneration, heredity in, 139 

Asthma, congenital case of, adduced in support of Mendelian theory, 125, 12 

Asylums Committee of London County Council, statistics as to the insane, 14 

Ataxy, hereditary, example of early abiotrophy, 17 

Auricles, accessory, in mother and daughter, 101, 102 

Axolotl, development of pigmentation in, 113 



ii Index 

Bang, preventive oxperiment to limit iDcidence of tuberculosis, alluded to, 46 
Bashfobd, E. F. —Discussion on heredity in relation to cancer, 63 
Bastian, H. C, F.R.S., researches respecting de novo origin of life, alluded to, 9 
Bateson, Professor W., F.R.S. — Discussion on heredity in disease from Mendelian 
aspect, 22 

, on tests for determination of Mendelian character in an inheritance, quoted, 137 

Bean plant, dwarf, arising from tall plant, 115 

Biochemical changes in body, connexion of immunity from disease with, 13 

Biometrj', 108, 109 

, methods criticized, 108-127 

estimated by results, 117-121 . . 

, massing of pedigrees, 109, 126, 127 



, theoretical foundation of, 126, 127 

, theorj' of deviations in relation to, 127 

Bond, G. Hubebt. — Discussion on heredity in relation to disease, 138 

Boveri and Hartwig, R., experiments in reproduction, 10 

Brachydactyly, pedigree of numbers of normals and affected traced from, 26, 110 

Brain, tumours of, rarity militates against idea of hereditary predisposition to, 15, 16 

, see also Cerebral conditions, Cerebral haimorrhage, Intellect 

Branchial fistula in one brother, helical fistula in another, 102, 103 
Breast, cancer of, common in mouse and dog, 64 

, question of heredity, verification by experiment, 74 

, unknown in cow, 64 

Brompton Hospital, deductions from records of tuberculosis cases at, 50, 89 
Bulloch, Williah . —Discussion on heredity in relation to disease, 134 
Bulstrode, H. T., on progressive fall in incidence of tuberculosis, alluded to, 51 
Bdtlin, H. T. — Discussion on heredity in relation to cancer, 75 

Calmette, experiments dealing with immunity to tuberculosis quoted, 52 
Cancer, excitants of development, predisposition to, 66 

, family histories of, difficulty in obtaining, 69 

showing high incidence, rarity of, 71, 72 

, frequency of, excluding assumption of hereditary tendency, 67, 70 

, growth and development comparable to growth of galls, 13 

, distinguished by exuberance of cell-multiplication, 13 

, possibly due to error in metabolism, causing proliferation of cell-growth, 14 



heredity in, 106 

, arguments against, 103, 104, 105 

on behalf of, 76-80 



, nature of evidence respecting, 66 

, rare instances, 71, 72 

, segregation into cancerous and non-cancerous groups difficult, 68 

, skipping of generations, 75, 76 

, immunity to, in mice produced by inoculation of tumour tissue, 14 

in mice and rats, alleged epidemics of, 72, 73 

, incidence in vertobrata dependent on innate characters hereditarily transmissible, 64 

, preponderance of certain forms in different classes of vertebrata, 63 

, statistics of, obtained at Stuttgart, 71 

, received by Imperial Cancer Research Fund, 69 

, extreme proportion of unreliable histories, 69 

, high proportion of cases without family taint, 70 

, see also under names of organs and regions 

Cataract, pedigree of, numbers of affected and normals traced from, 26 
Cats (tabby), two groups only in London, 115 
, pronovmced examples of mutation, 115 



Index iii 

Cattle, breediDg of, on Mendelian principles, 109 

, breeds of, freedom from tuberculosis dependent on non-infection, not immunity, 82, 83 

, and strains of, all susceptible to tuberculosis, 82 



, see also Tuberculosis ^ bovine 

, Britisb wild, see Chartley herd 

Cell-growth, proliferation of, produced by error in metabolism possible cause of cancer- 
development, 14 

Cerebral conditions observed after birth, relation of unusual sutures and emissary channels 
of skull to, 100, 101 

haemorrhage, cause remote from brain, 16 

, hereditary predisposition to, frequent, 16 

Characters, acquired, transmission of, 10, 11, 58, 98 

, non-belief in, 11 

, alternative, segregation of in gametes, fundamental conception of Mendelism, 116 

, dominant, 28 

, illustrated by pedigrees of brachydactyly, night-blindness and other diseases. 



26, 26 

— and recessive, illustrated by crossing of long and short peas, 24, 29 

•, illustrated by presence or absence of pigment in eye-colour, 24, 26, 28 



— , recessive, 23, 27 

, illustrated by albinism, 27 

of dissimilars, segregation between, part of Mendelian theory, 23 

Chartley herd of British wild cattle, almost exterminated by tuberculosis, 83 
Chestnut colour in horses, breeding results, 120, 121 
Children of tuberculous parents exposed to special risks of infection, 86 
Chorea, hereditary, 27 

, pedigree of, numbers of affected and normals traced from, 26 

Church, Sir W. S., Bart., K.C.B. — Address introductory to discussion on heredity in relation 

to disease, 9-15 

, concluding remarks in discussion, 141 

Cleft palate, 116 

Club-foot, 116 

Collective Investigation Committee of British Medical Association, evidence of heredity in 

cancer deducible from, 79, 80 
Coloboma auris congenita (divided lobule), 101, 102 
Colour-blindness, dominant in males, recessive in females, 29 

, Mendelian principles applicable to, 29 

, probable cause of, 30 

, sex-limited disease, 28 

abnormality, 88 

Comet, observations on incidence of tuberculosis, alluded to, 46 
Cow, cancer of breast unknow^n in, 64 

, liability to primarj' growths of liver and adrenals, 64 

Cranium, neonatal moulding of, severe traumatism, 101 

, unusual sutures and emissary channels of, relation to cerebral states observed after 

birth, 100, 101 
Cripps, W. Harrison, on the relative frequency with which cancer is found in the direct 

offspring of a cancerous or non-cancerous parent, alluded to, 66, 78 
Cunier, pedigree of night-blindness, 26 
Cystinuria, family predisposition to, 12 

Darwin, Charles, facts of Mendelism known to, 11 

on the growth of galls, 13 

on the transmission of hereditary characters, alluded to, 10 

Darwin, Professor F., on difficulties attending explanation of heredity, alluded to, 11 



iv Index 

Davenport, Professor, eye-colour investigation, 118 
Deciduoma malignum, origin of, 104, 105 

Dejerino and Landouzy, facial form of myopathy, alluded to, 19 
Delage, exi>criment8 in asexual reproduction, alluded to, 10 
Dementia (senile), recurrence in families, 34 
Development, arrest of, partial pigmentation sign of, 113 
Deviations, theory of, in relation to biometry, 127 
Diabetes, heredity of, 17 

, mortality from tuberculosis excessive among young subjects of, 47 

, ner\'e disturbance in, 17 

insipidus. Gee's pedigree of, 88, 132 

, Weil's pedigree of, 55, 88, 132 

Diphtheria, see Paralysis, diphtheritic 

Disease, family limitation of, no proof of heredity, 41, 42 

Diseases, basis for hereditary transmission of, 98 

— , hereditary transmission of, 98 

Dog, cancer of breast common in, G4 

Drainage, efficient, mortality from tuberculosis reduced by. 47 

Drinkwater, Dr., case of congenital asthma, 125, 126 

, pedigree of brachydactyly, 25 



Earlswood Idiot Asylum, percentage of hereditary cases, 31 
Ectopia lentis, pedigree of, numbers of affected and normals traced from, 26 
Ely, reduction in mortality from tuberculosis from efficient drainage at, 47 
Embr}'o, pathology of, definition, 99 

, see also Malformations 

, physiology of, definition, 99 

England, diminution in frequency of and mortality from phthisis in, 13 

, extinction of leprosy in, 13 

Englishmen offer little resistance to tuberculosis in the tropics, 53 
Enzymes, special, chemical changes in body dependent on, 12 
Epidermolysis, pedigree of, numbers of affected and normals traced from, 26 

bullosa, pedigree of, 87, 88 

Epileptic School Colony, Lingfield, percentage of hereditary cases, 31, 32 
Epilepsy, hereditary- transmission of, 14 
, compared with that of insanity, 21 



-, paternal and maternal, 21 



, not distributed in accordance with laws of Mcndelism, 44 

, consequently a variation or acquired quality, 44 

, traumatic, not hereditary, 20 

Europeans and North American Hed Indians, cases of crossing between, adduced in support 

of Mendelian theory, 123 
Evans, J. Howell. — Discussion on heredity in relation to abnormalities, 98 
Exostoses, inheritance of, tendency to, 76, 78 
Eye-colour, criticism of Mendelian conclusions respecting, 131 

, duplex (brown and yellow pigment), 118 

in relation to percentage distribution of pulmonary tuberculosis, 97 

, presence or absence of pigment in, illustration of dominant and recessive characters, 24, 

25. 28 
, simplex (pure blue eyes, without visible pigment), 118 

Farabce, case of albinism in negroes, 121, 122 

, pedigree of brachydactyly, 25 

Feeble-minded (The), hereditary tendency in, strongly marked, 33 



Index V 

Feeble-mindedness, variation not a quality, 42, 43 

Females, colour-blindness recessive in, 29 

Fiji Islands, epidemic severity of measles newly introduced to, 53 

Fingers, abortion of, numbers of affected and normals traced from pedigree of, 26 

Foot, see Split hand and foot 

Friedreich's disease, see Ataxy (hereditary) 

Galls, growth of, dependent upon hatching of embryo, 13 

and development of, cancer comparable to, 13 

Gametic purity, fundamental conception of Mendelism, 116 
Garrod, A. E., on albinism, alluded to, 87 

, on inborn errors of metabolism, quoted, 12 

Gee, S., pedigree of diabetes insipidus, alluded to, 88, 132 
Germ-cells, origin of, 11 
Germ-plasm, continuity of, 11 

, function of, 106 

, theory of, 99 

, variations in, proof of possibility of heredity in disease, 12 

Glandular organs, abnormality in functions, influence on human body, 12 

Goats, not immune to tuberculosis, 83 

Goitre, exophthalmic, heredity occasional in, 20 

GossAGE, A. M. — Discussion on heredity in relation to abnormalities and disease, 86 

GowEBs, Sir W. R., F.R.S.— Discussion on heredity in relation to diseases of nervous 

system, 15 
Graves's disease, see Goitre (exophthalmic) 
Greenland, epidemic severity of syphilis newly introduced, 53 

Hsemophilia, 115 

, inherited disease par excellence, 89 

, pedigrees of, 126 

, sex-limited disease, 28, 89 

Hair, colour of, in relation to percentage distribution of pulmonary tuberculosis, 97 

Hand, see Split hand and foot 

Hare-lip, 115 

Habman, N. Bishop.— Discussion on heredity in relation to abnormalities, 135 

Hartwig, R., and Boveri, experiments in reproduction, alluded to, 10 

Harvey, William, on the origin of life, quoted, 9, 10 

Hay fever, inheritance of, tendency to, 76 

Helical fistula in one brother, branchial fistula in another, 102, 103 

, in mother and daughter, 101, 102 

Heredo-ataxv of Marie, 20 

Hermaphroditism, pedigrees of, 134 

Hebon, Gkobge. — Discussion on heredity in relation to disease, 106 

Herringham, W. P., family history of peroneal atrophy quoted, 30 

Highland cattle, why free from tuberculosis on native pastures, 83 

Horse, grey, liability to melanotic sarcoma, 64, 80 

Horses, chestnut, 133 

, results of breeding, support Mendclian theory, 120, 121 

Human race, methods of Mendel not applicable to, 15 
Huntington's chorea, senile disease, but heredity well marked, 20 
Hurst, C. C, eye-colour, investigation alluded to and quoted, 25, 118, 131 
Hypospadias, pedigrees of, 134 
Hysteria, hereditary, 20 



vi Index 

Idiots, microcephalic, 115 

Immunity to cancer in mice, produced by inoculation of tumour- tissues, 14 

to disease connected with biochemical changes in the body, 13 

Imperial Cancer Research Fund, reports on cases received, difficulty in obtaining family 

histories, 69 
Infective diseases, family predisposition to, 12 
Insane (The), brilliancy of intellect in children of, 32 
, death-rate from tuberculosis among exceeds that among sane in early decades of 

life, 36, 47 

, hereditarj' transmission of physical abnormalities in, 139 

, low-grade brain development among relatives of, in favour of factor of heredity, 106 

, tuberculous meningitis absent among, 37 

-, tuberculous ulceration of intestine frequent among, 37 



, see also Paralysis, general, of insane 

Insanity, acute recurring attacks, tolerance of in highly neurotic, 33 

, alcoholism exciting cause in those of insane temperament, 37 

among sane families, 40 

, delusional, in families in which insanity is common, 33 

, development during adolescence specially marked in cases showing insane heredity, 140 

duo to toxins, 32, 33 

, hereditary tendency slight, 33 



, family histories of, difficulty in obtaining, 35 
, heredity of, 20, 21, 27, 31, i39 

compared with that of epilepsy, 21 

■ fallacies respecting, 40 

, low-grade brain development among relatives of insane points to, 106 

■ , instability a sign of, 33 

■ , statistics of, 140 

■ , unreliable, 31, 35, 40, 41, 44, 46 ; see also under Insanity (transmission) 

-, mutation in some families, variation in others, 45 

- not a disease but a negation, 31 

-, relation of tuberculosis to, 36 

-, transmission of, potency for, in certain families, 33 



Insect, hatching of embryo determining factor in growth of galls, 13 
Intellect, brilliancy of, in children of the insane, 32 

, variation, not a quality, 42, 43 

, low-grade development oi among relatives of the insane, 106 

Intermarriage between neuropathic stock and sound and neuropathic stock, pedigree 

illustrating, 39 
Intestine, tuberculous ulceration of, frequent among insane, 37 
Ireland, increase of tuberculosis in, 53 
Irideremia, pedigree of, numbers of affected and normals traced from, 26 

Jersey cattle, why free from tuberculosis in native home, 82 

Kashmiris, reason for frequency of cancer of skin of abdomen among, 64 
Keratosis, pedigree of, numbers of affected and normals traced from, 26 
King, H. Maxon, on partial immunity to tuberculosis, quoted, 52 
Koch, Robert, establishment of fact of infection in tuberculosis, alluded to, 107 

Landouzy, sec Dejerin^ and Landouzy 

Latham, Arthur.— Discussion on heredity in relation to tuberculosis, 45 

Lawrence, Sir Wm., disbelief in transmission of acquired characters, alluded to, 11 



Index vii 

Leprosy, extinction of in England, 13 

Leucoderma, 113 

Life, de novo origin of, no satisfactory evidence forthcoming for, 9 

Liver, primary growths of, liability of cow to, 64 

Lobule, divided, see Coloboma auris congenita 

Loeb, experiments in asexual reproduction, 10 

London, two breeds of tabby cats in, pronounced examples of mutation, 115 

London County Asylums, inquiries respecting family histories of the insane, 34, 35 

Lunacy Commissioners' annual report, 1907, percentage Of hereditary ioflanity, 31 

, statistics of no practical value, 45 

McFadyean, Sir John. — Discussion on heredity in tuberculosis, 80 

Males, colour-blindness dominant in, 29 

Malformations, hereditary transmission of, 99, 100 

Malignant new growths contain nothing foreign to organism attacked, 65 

, continuous growth possible only in other individuals of same species, 65 

, relation to host only that of nutrition, 65 ; see also Cancer 

Malnutrition, circumstances of, increase mortality from tuberculosis, 47 
Measles, epidemic severity upon introduction to Fiji Islands, 53 
Melanoma, see Sarcoma (melanotic) 
Mendelism, accordance of errors of metabolism with, 12 

, advocac.f of, 108-127 

, application to agriculture and cattle-breeding, 109 

descent of eye- colour, 24, 25 

, criticisms respecting present validity of, 55, 131 

, crossing of tall with shorts peas, simplest illustration of, 22, 23, 24 

, epilepsy not distributed in accordance with laws of, 44 

, facts of, known to Darwin, 11 

, family history of facial muscular atrophy, apparent instance of, 19 

, fundamental conceptions of, 116 

, illustrated by pedigrees of brachydactyly, night-blindness and other diseases, 25, 26, 110 

, inheritance of abnormalities explained by, 86 

, methods of, 109 

, analytical and experimental, compared with biometrical massing, 126, 127 

, not applicable in case of human race, 15 

, mutations, physical, mental and pathological inherited in accordance with laws of, 

43, 45 
-, principles of, applicable to colour-blindness, 29 



, segregation between characters of dissimilars, 23 

— , statistical data of, criticized, 131 

, supported by case of albinism in negroes, 121 

congenital asthma, 125, 126 

crosses between Europeans and North American Red Indians, 123 

eye-colour investigation, 118 

results of breeding of chestnut horses, 120, 121 



, suspension of judgment respecting validity of enjoined, 133 

, tests for characters of, 137 

Meningitis, tuberculous, absent among insane, 37 

Mental disorders, transmission under varying forms from parent to offspring, 31, 32 

, see also Insanity 

Mebcieb, C. a. — Discussion on heredity, in relation to insanity, 40 

Meryon, Dr., family history of pseudohypertrophic muscular paralysis alluded to, 18 

Metabolism, inborn errors of, 12 

, possible cause of development of cancer, 14 

, see also AlHnism, Alkaptonuria^ Cystinuria 



viii Index 

Mice, alleged epidemics of i cancer in, 72, 73 

, cancer of breast common in, 64 

, production of immunity to cancer by inoculation with tumour-tissue, 14 

, susceptibility to tumour transplantation, 76 

, variations in, 76 

Microbio diseases, see Infective diseases 

Moral perversion in families in which insanity is common, 83 

MoTT, F. W., F.R.S. — Discussion on heredity in insanity, 34 

MuDOE, Gboboe p. — Discussion on heredity in relation to disea!^ from standpoint of 

Mendelism, 108 
Muscular atrophy, facial, family history showing resemblance to Mendelian inheritance, 19 
Mutations, examples of, among animals and plants, 114, 116 

, among men, 116 

, physical, mental, and pathological, breed true, 43 

, governed by laws of Mendel, 43, 46 

Myotonia congenita (Thomson's disease), heredity well marked, 20 

Negroes, albinism in, support of Mendelian theory by case of, 121 

, crossing with whites, results of, 133 

, loss of pigment among, 113 

Nervous system affected by endogenous toxins, 17 

, diseases of, question of heredity in, 14 

, disturbances of, occurring in diabetes, 17 

, exhaustion and decay of, produced by action of antibodies on syphilitic virus, 36 

Nettloship, E., pedigree of night-blindness, alluded to, 26, 133, 136 

''Neurasthenia," hereditary, 20 

Neuropathic stock marrying into sound and neuropathic stock, pedigree showing effect of, 39 

Neuroses, breeding out of, 32 

New York City, death -rate from tuberculosis in, rapid fall due to preventive measures, 46 

Night-blindness, pedigree of, 133, 135 

numbers of affected and normals traced from, 26 

Nutrition, relation of malignant growth to host only that of, 66 

Ogle, William, on relative frequency of cancer in offspring of cancerous and non-cancerous 

parents, alluded to, 66 
Organogenesis, 99 

Ormerod, J. A., on heredity in relation to diseases of nervous system, alluded to, 14 
Ovum, potential defect of part of, causes tendency to pseudo-hypertrophic muscular paralysis, 

18, 19 

Palate, see Cleft palate 

Pangenesis, theory of, 11 

Paralysis agitans, heredity occasional in, 20 

, diphtheritic, family predisposition to, 16 

, general, of insane, heredity not frequent in, 36 

in juvenile subjects connected with hereditary syphilis, 35, 36 



, pseudo-hypertrophic muscular, due solely to maternal heredity, 18, 29 

, example of early abiotrophy, 17 

, family history of, 18, 30 

, sex-limited disease, 28 

— , tendency to, germinal (potential defect of part of ovum), 18, 19 

Patagonia, introduction of tuberculosis to ; severity of incidence upon natives, 53 
Pathological conditions, acquired, inheritance of, 99 



Index ix 

Pbabson, Professor Kabl, F.B.S. — Discussion on heredity from standpoint of biometry, 54, 

131 

, "Grammar of Science,'* 126, 131 

, on eye-colour, quoted, 118 

, investigation of family histories of tuberculosis, 50, 59 

Peas (sweet), colours of flower between purple and white, mutations not gradations, 114 
, crossing of tall with short, illustration of dominant and recessive characters, 

24, 29 

, simplest illustration of Mendelism, 22, 23, 24 



Peroneal atrophy, family history of, i30 
Phthisis, see Tuberculosis (pulmonary) 
Piebald condition, hereditary transmission of, 136 

Pigment in eye-colour, presence or absence of, illustration of dominant or recessive characters, 
24,25 

, loss of, 113 

among negroes, 113 

Pigmentation, arrest of normal development of, 113 

, conception of albinism as last stage of. 111 

, development in axolotl, 118 

, incomplete, partial albinism another name for, 113 

, partial, sign of arrest of development, 113 

Plants, double structure of, 23 

Polyuria, see Diabetes (insipidus) 

Poppies, see Shirley poppies 

Portugal, decrease in virulence of syphilis in, 63 

Post-mortem records, proof of spontaneous healing of tuberculous processes from, 49, 50 

Poulton, Professor E. B., statement of problem of heredity, quoted, 10 

Ptosis, pedigree of, numbers of afiFected and normals traced from, 26 

Punnett, K. , on applied heredity, alluded to, 132 



Babbits, grey, black at infancy, 113 

Hats, alleged epidemics of cancer in, 72, 73 

. grey, black at infancy, 113 

Bed Indians, North American, and Europeans, cases of crossing between, adduced in support 

of Mendel ian theory, 123 
Begistration of births and deaths, amplification suggested, 141 
Beproduction, sexual, 10 

, asexual, reputed successful experiments in, 10 

Betention cysts in two brothers, 102, 103 

Biffel's statistics bearing on inheritance of predisposition in tuberculosis, 85 

Boyal Commission on the Feeble-minded, conclusions respecting hereditary predisposition, 

32,33 
Bugby, reduction in mortality from tuberculosis from efficient drainage at, 47 



Salisbury, reduction in mortality from tuberculosis from efficient drainage at, 47 

Sanitary conditions, imperfect, raise mortality from tuberculosis, 47 

Sanity, intervals of, between attacks of acute mania, in strongly-marked hereditary 

case, 33 
Sarcoma, melanotic, liability of grey horse to, 64, 80 
Savage, G. H. — Discussion on heredity in insanity, 31 
Schleuter, cases of tuberculosis at birth, alluded to, 45 
Sclerosis, insular, proof of hereditary transmission wanting, 16 
Segregation between characters of dissimilars part of Mendelian theory, 23 



X Index 

Segregation of alternative characters in gametes, fundamental conception of Blendelism, 

116 
Senile dementia, see Dementia, senile 
Sex-limited abnormalities, 88 

diseases, 28, 30, 89 

Sheep, examples of mutation among, 115 

not immune to tuberculosis, 88 

Shirley poppies, graded reductions in colour, 108, 111, 114 

Shbubsall, F. G. — Discussion on heredity in relation to tuberculosis, 89 

, investigation of records of tuberculosis at Brompton Hospital quoted, 50 

SkuU, see Craniuin 

Spina bifida, hereditary transmission of, 101 

, proof wanting, 16 

Spinal cord, tumours of, rarity militates against idea of hereditary disposition to, 15, 16 
Spirochata jxillidaf congenital syphilis due to direct transmission of, 48 
Split hand and foot, 54 

, pedigree of numbers of affected and normals traced from, 26 

Squire, J. E., G.B. — Discussion on heredity in tuberculosis, 60 
Statistics of heredity in insanity, 140 

unreliable, 81, 35, 40, 41, 44, 45 

of heredity in tuberculosis limited to cases with definite clinical signs, 49 

limited to pulmonary form, 49, 58, 59 

unreliable, 48, 58, 59, 60, 61, 84 

, causes of unreliability, 48-50 

Stuttgart, statistics of cancer obtained at, 71 
Suicide, heredity and, 37, 38 

, pedigree illustrating, 38 

Sweet peas, see under Peas (sweet) 

Syphilis, decrease in virulence in Portugal, 53 

, epidemic severity of upon introduction to Greenland, 53 

, hereditary [congenital, inherited], absence of visible signs in general paralytics due to 

neutralization of virus by antibodies, 36 

, connexion with juvenile general paralysis, 35, 36 

, due to direct transmission of Spirociueta pallida, 48 

, unconnected with true heredity, 16 



Tabby cats, sec Cats 

Taylor, Jeremy, on heredity of epilepsy, quoted, 21 
Thomsen's disease, see Myotonia congenita 
Toxins, insanity due to, 32, 33 

, endogenous, nervous system affected by, 17 

Tremors, heredity occasional in, 20 

Tropical climates^ little resist:ince shown by English contracting tuberculosis in, 53 
Trudeau, experiments proving influence of environment on tuberculosis quoted, 47 
Tubercle bacillus, direct transmission cause of congenital cases of tuberculosis, 48 

, infection of cattle with measured quantities to prove natural powers of resistance, 

83,84 

, transmission from parent to child in utero, rare, 45 



Tuberculosis, arrest of process and si)ontaneous healing attested by post-mortem records, 

49. 50 

at birth, clinical evidence of, small, 45 

, bovine, devastation of Ghartley herd of wild cattle by, due to probable contact with 

domesticated herd, 83 
, family predisposition to, non-existent, 83 



Inrfex xi 

Tuberculosis, bovine, family predisposition to, non-existent, proved by experimental infection, 

fl3, 84 

, mildness of symptoms after natural infection, 85 

, no congenital transmission of, 81 

, non-infection, not immunity, cause of freedom of breeds from, 82, 8.S 

, predisposition to, does not vary in different breeds, 81, 82 

, variation in incidence due to dissimilarity of environment, 82 

, virulence after experimental infection, 85 

, deatb-mte from amon^ insane gnMiter than among sane in early decades of life. 

36, 47 

from in New York City, rapid fall due to preventive mcjvsures, 40 



family hi8torie« of, 48, 49, 50, 54, 61 

predisposition to, no evidence for, 84 



heredity in, 27, 45 

, congenital cases due to direct transmission of tul>ercle bacillus, 48 

, factor in production of, 42 

, knowledge respecting not precise, 45 

only true in the sense of transmission of infection from diseased to the he;ilthy. 



1()7 

, statistics respecting unreliable, 48, 59, 61, 84 



- incidence, decline in, question of selective agency, 60 

• , limitjition of, 46 

and mortality tbc greater in propf>rtion to opportunities for infection, 46 

■, increase in Ireland, 52 

•, influence of environment on, 47, 62 

-, liability to infection widespre^id, 50, 51, 54, 62, 63 

■, mortiility from, causes of increase in, 47 

, diminution in, prol)ably due to acquired partial immunity, 52, 54 

, this view controverted, 58 

. excessive among diabetic subjet^ts in young persons, 47 



. reduced by efficient drainage and other preventive measures, 47, 51 

- not inherited, 42 

•, prevention of, knowledge of theories of hereditary tendency no aid to, 108 

, pulmonary, diminution in frequency and mortality in England, 13 

• , environment intluence on result of treatment and age of onset, 96 

■ , heredity relation to total duration of fatal cases, 95 

, onset, age (tables), \}0 

■ , age in relation to type of (table), 94 

■ , modes, frequency in relation to heredity (tables), 93 

■ , pereentage number of cases in which parents were tuberculous (table). 



93 



, occupation in relation to type of (table), 94 



, physical traits (hair- and eye-colour) in relation to (table), 97 

, results of treatment in hospital of cases showing family history, 95 

, severity of outbreak when newly introduced among natives of Patagonia, 53 

, statistics respecting family histories limit^Ml to, 49, 58, 59 

, relation to insanity, 36 

severe among English (contracting disease in tropics, 53 

, sheep and goats readily infected by, 83 

, spread among native population of South Africa enormous, 53 

, see also Intestine (tuberculous ulceration of) 

, see also Meningitis (tuberculous) 

Tumour-tissue, inoculation of, in mice, producing immunity to cancer in mice, 14 
Tumour-transplantation, varying susceptibility of mice to. 75. 76 
Tylosis palmaris et plantnris, pedigree of, W7 

10 



xii In flex 

Variation ^. phT«dcal, mfinal and pathological, 4*2 

, diffkralt to fix, easy to breed oat. 43 

Vc'rU^brata. incid«>m:e of cancer in. dependent on innate cbancters liereditarily tra^^ 
mi Ml hie, G4 

, prefionderance of certain forms in different cUmm», G3 

Vrif-K, df;, on tni<; mutation, allnded to, 43 



Wcil'K pedigree of d'.abetes inrdpida»», 55. 88, 132 

Wein^^erg. Ktatistics of cancer obtained at Stattgart qaoted, 71 

Wheat pUnt, crossing of, on Meodelian principles, 109 
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